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dERICAN PHILOSOPHICAL SOCIJITY, 
BKU) AT PniliVDELPHIA. FOE PBOMOTINC USEFUL KNOfflEDCB. '^^ 

:. JABCABT, 1893. No. 187. 



Stated Meeting. January 1, 1S9S. 



ERBATA-VoL XXIX. No- 138, 



Page U7. aiih line from ton. for N. B-i N., read S. W.J 8. 
Page 147. 251U line from top, for N. 39° E., read 8. 3lP W. 



nSdoDCes, Cracow, Austria; NatiirwissenEchaftliche Verein 
B Beig.-Bez. Frankrurt, Germany ; Hydrograpiiische Amt 
dw Reichs-Marine-Ainta, Messrs. Friedliinder und Sohn, 
Berlin; Garten bauve rein, Darmstadt; Deutsche Gesellscliaft 
fur Anthropologie, Ethnologie, etc., Munich; Socictii IIol- 
Ucdaise des Sciences, Harlem, Holland ; Eiblioteca N. C, 
Florence, Italy; R. Accadeniia dei Lincei, Biblioteca N. C. 
T. E,, Home; Socii-U; Americaine de France, Socii'te de Geo- 
graphii!', Ri/daction "Cosmos," PariH, France; Philological 
Society, Cambridge, England ; Royal AHtronomical, Meteoro- 
logical, Geograpliioal Societies, Lords Com n^iasi oners of the 
Adniiralty, " Nature," London ; Manchester Geographical 
Society ; Theological Seminary, Andover, Masa. ; American 
Statistical Araociation, Dr. William Elliot Griffia, Boston, 
Mass. ; Museum of Comparative Zoiilogy, Cambridge, Mass. ; 
rsoc. AMBR. PHiLOS. Boc. XXX. 137. A. pniKTBD rza. 25, 199S. 




Newport Safejtary Protection Assooiation; Hartford Theo- 
logical Sifntpkry, Travellers Insurance Co., Hartford, Conn. ; 
Yale UtiVv'eraity, Prof. H. A. Newton, New Haven, Conn. ; 
Uni^jeraity of the State of New York, Albany; Cornell Uni- 
vp^ty, Ithaca, N, Y, ; American Chemical Society, Historical 
.Society, Meteorological Observatory, New York; College of 

■ Pharmacy, Messrs. Lea Brothers & Co., Editor of the " Medical 
■/«nd Surgical Reporter," Editor of "Pennsylvania County 

■ Court Reports," Prof. E. D. Cope, Philadelphia; Johns Hopkins 
University, Editor of the "American Journal of Philology," 
Baltimore, Md. ; Department of State, Washington, D. C. ; 
Agricultural Experiment Stations, Morgantown, W. Ta,, Ex- 
periment, Ga., Auburn, Ala., Raleigh, N. C, Lafayette, Ind., 
Corvallis, Oreg., Ames, la.. Fort Collins, Colo., Berkeley, 
Cal.; Observatorio, Rio de Janeiro. 

The following were reported as duly elected Officers and 
Councilors of the Society : 

President. 
Frederick Fraley. 





Councilors. 

^^^bard Wood, William V. McKeaD, Richard Vanx, 
^^^K Isaac C. Martindale. 



^Counc(7or for two years, vice Aubrey B. Smith, deceased. 
William P. Tatharo. 



"he report of the Finance Committee was presented, and 

) appropriations for the year ending November 30, 1892, 
passed. 

Nominations for Librarian being in order, Dr. Morris re- 
nominated Mr. Henry Phillips, Jr., and Prof. Cope nominated 
Mr. B. S, Ljman, and the nominations were closed. 

Pending nomination for membership 1232 and new nomina- 
tion 1233 were read. 

Prof. Cope offered for the Transactions a paper entitled " A 
Synopsis of the species Tied, genus Cnemidophorus." 

On motion, the paper was referred to a Committee, to be 
appointed by the President at bis leisure.* 

Prof. Cope presented for the Proceedings a paper by Prof. 
George Banr (of Worcester, Masff.), on the " Taxonomy of the 
genus Emya, C. Dumeril." 

Curator Morris exhibited a variety of objects from the 
cabinets o( the Society. 

Dr. Cope suggested that when a paper is presented through 
a member of the Society for publication, in case of its non- 
acceptance, it should be returned to the member offering the 
same, and not sent to its author. 

And the Society was adjourned by the President. 
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Tht Temperate and Alpine Florae of the Oiant Voleanoei of Mexico. 
{Being a Rtport from the Committee on the Miehaux Legacy.) 

By Prof. Angelo BeUprin. 

(Read before the American PhUoiophieal Society, January IS, 1892. ) 

Hcmslej. in the fourib voluiae of his report on the botftnj of Mexico 
nd Central America, euiimeratee 180 species of flowering plants, exclu- 
sive of sedges and grasgea, which reach or pass beyond the 10,000-foot line 
on the slopes of the four principal volcanoes of the Mexican Republic — 
Orizaba, Popocatepetl, Ixtaccihuall and the Nevada de Toluca.* This 
enumeration is liased mainly upon the dala found on the labels of the 
various collections illustrating the region, and omits passing citations; it 
is thus, necessaril}', to an extent incomplete, but jet it is an admirable 
survey of the general features of Ibis upper flora. To Hemeley's list Ibe 
following species enumerated by Liebmann as occurring on Orizaba can, 
I think, tie safely added.f allbougb possibly a few of the species require 
redetermination before their [lOslUon or synonymy can be satisfactorily 
eBlablished. 

Ranunculus Hooker! 10,000 

lianunculusllaveanuB 10,000 

Ceraatium sp.t 1*,000 

Arenaria decussata 10,000 

Arenarialeptopbylla? 12,000 

Oialia lalifolia 10,000 

Tritoliumamabila.... 10,000 




1892.1 ^ [HeUpriD. 

FEET. 

Sesseli sp.? 12,000 

(Enanthe sp? 12,000 

Viburnum sp.? 10,000 

Cornus sp.? 10,000 

Stevia arbutifolia 12,000 

Erigeron scaposus (Aster rivularis) 10,000 

Bidens sp.? 10,000 

Dahlia variabilis 10,000 

Chrysaotheraum (?) sagetum 10,000 

Cnicus Jorullensis 10.000 

Hieracium abscissum 10,000 

Tagetes clandeslina 10,000 

Baccharis Jalapensis 10,000 

Diodia sp.? 10,000 

Gaultheria procumbens 10,000 

Pernettya (Gaultheria) ciliata 14,000 

Phacelia sp.? 14,000 

Solaaum stoloniferum 10,000 

Lamourouzia Jalapeosis 9,500 

Pinguicula sp.? 10,000 

Castilleja integrifolia 10,000 

Castilleja scorzonerifolia 10,000 

Castilleja sp.? 14,000 

Verbena pulchella 10,000 

Prunella vulgaris 10,000 

Planlago Mexicana 10,000 

Juniperus Mexicana 14,000 

Govenia speciosa 9,500 

Spiranthes sp.? 10.000 

Serapias sp.? 10,000 

Tigridia pavonia 10,000 

Tillandsia sp.? 10,000 

Bomarea hirtella 10,000 

Agave sp.? 10,000 

The approximate elevations as recorded by Liebraann are, with little 
doubt, given in French feet. This placing does not materially alter the 
positions of the plants in question. To Liebmann*s list I would add the 
following, obtained by myself and my associates during a recent explora- 
tion of the Mexican volcanoes (1890): 

FEET. 

Echeveriagibblflora? (orE. secunda?) on Ixtaccihuatl 14,200 
(Enothera tetraptera on Ixtaccihuatl and Popo- 
catepetl 1 1 ,000-11,500 

Syraphoricarpus microphyllus on Popocatepetl 10,500 

Lonicera filosa on Popocatepetl 10,500 
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FEET. 



Erigeron mazitnus on Popocatepetl 11,200 

Baccharis concava on Popocatepetl 11,000 

Gnaphalium oxyphyllum on Orizaba 13,500 

Senecio salignus on Ixtaccihuall 13,200 

Arbutus spinulosus on Popocatepetl 10,500 

Alnus castanse folia on Popocatepetl. 10.500 

Draba aretoides (?) on Ixtaccihuatl 13,200 

A number of other plants, such as Habenaria prasina, Platanthera 
nubigena, P. longifolia, Malaxis gracilis (among orchids), have been 
cited by Martens and Galeotti from the peak of Orizaba, so that the total 
list is brought close up to 200 species. I have in the table that follows 
appended the approximate elevations at which the plants occur, relying 
largely upon the data furaished by Hemsley. The letters that precede 
the names of the species have reference to the special mountain peak 
upon which the plants were found : O., Orizaba ; P., Popocatepetl ; I., 
Ixtaccihuatl, and T., Nevado de Toluca. The author wishes in this con- 
nection to express his indebtedness for various forms of assistance to 
Messrs. Thomas Meehan, John H. Redfield, Isaac Burk and Witmer 
Stone, members of the Academy of Natural Sciences. 
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Ranunculus geoides 

R. Peruvianus 

R. Hookeri 

R. llaveanus 

Jv. Sp>i t***** ••••■•..«.. 

Nasturtium impatiens 

•* Orizabue 

Draba myosotidioides .... 
Popocatepetlensis . . 

Tolucensis 

aretoides? (alsoO.) 

Sisymbrium canescens. . . . 

** Galeottianum. 

Erysimum macradenium. . 

Viola ciliata . 

" sp.? 

Cerastium andinum 

orilhales 

vulcanicum . . . 

sp.? 

Arenaria alsinoides 

decussata 

bryoides 



To 10,000 

FEET. 



10.000 
10,000 



10.000 



<( 



(I 



< I 



€i 



(( 



10,000 



10-12,000 

FEET. 

9-12,000 



11-12,000 
12,000 

12,000 



12.000 
8-11,000 



12,000 
10-12,000 

10-12,000 



12-13,000 

FEET. 

12,500 



12-13,000 



12-13,000 



13,000 



ia-15.000 

FEET. 



14,000 



8-14,000 
13,200 



14,000 



14,000 



12,500 



To 10,000 10-12,000 



(BellpriD. 
IS-15,(»a 



Arenaria bryoldea 




11.500 


leptophjlla? .. 




13,000 


Colobuntlius Quitensia... 




19,500 


OxBlislalirulia 


10.000 




Geranium potentiliee folium 


9-10.000 




Trifoltum antftbile 


10,000 




Luplnus bimaculatna 




12,000 




' elegans 


8-10.000 






' glabellus 


9-10,000 






Hexicanua. 




10-11.000 ■ 




montaDUS 


9-10,000 






' vaginatua 




12,000 
12,000 
12,000 
12,000 


" leptophylluB 


10.000 




Pisgaria Meitcana 


10,000 




Splraadiicolor 




10-19.000 








Potenlilla ranunculoideB. 




12,000 


Richardii 




13.500 


" BP-T 






Alchemilla orbicuIaU 




18,000 


SIbbaldifBfolia 
venusla 


10.000 


8-18,000 


tripartita 


10,000 




" Tulcanica 


10,000 




hirsuta 


10,000 










HeDChera Orizabensis 




11-18,600 


Ribea JonillenBia 




10-18.000 
10-13,000 


BiAeveria mucronala 


10,000 




gibbiflonT (E 






•ecunda!) 












(Baothem lelrapteni 




11-13,000 
11-18,000 


Bpilobinm repem 


10,000 










FudiBia micropliylU 


10,000 






mixta 


10,000 





To 1(^000 10-12,00 



1S-13,00[) IS-IS,000 



0, Qaura sp.t 


10.000 
10,000 




0. Lop«zia hlmila 




O. Microsechium niderale. .. 


, 9-10,000 




O. Pimplnella sp.T 


10,000 




0. Dancua montana 


10.000 




0. Hydrocotyle Mexicann , . . 


10.000 




O. Erynglum eymosum 


8-10.000 




O. ■■ protaiflorum... 




12,000 


T. Tauachia Coulttrri 




10,600 


0. SeMGll Hp.! 




13,000 


0. (EDanthe ap.T 




13.000 


0. Olloa ceaantholdea 




13,000 








0. Viburoutn sp.? 


10,000 




0. Coroui ap,? 


10,000 




0. Abetia florlbuQda 


10,000 




P. Symphorlcarpas micro 






ptyiius 




10.500 


P. Lonlcerafilofta 




10.500 


0. Galium gemmiflorum . . . . 


10.000 




0. Didymeea Mexicaoa 


10,000 




O. Ageratum adscendens.... 




10-11, soo 


0. " arbutlfolium .. 






P. 




11,000 






8-12,000 




1£82.] 
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To 10,000 

FEET. 



10-12,000 

FEET. 



12-13,000 

FEET. 



o. 
o. 
o. 
o. 
o. 
o. 

T. 
I. 

O. 
O. 
O. 

T. 
O. 
O. 
P. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 

o. 

o. 

p. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

p. 

o. 

I. 

o. 

o. 



Senecia Galeottii 12,000 

" gerbersefolius .... 

" helodes 11,500 

** multidentatus .... 9-12,500 

Orizabensis 10-12,500 

** procumbens 

10-11,000 
" saligaus 

Bidens sp.? 10,000 

Dahlia variabilis 10-11,000 

Chrysanthemum (?) sage- 

turn 10,000 

Cnicus nivalis 11,400 

tt (< 

Jorullensis 10,000 

Hieracium Mesicanum . . . 10,000 
" abscissum .... 10,000 

** niveopappum . 13,000 

thyrsoideum . . 12,000 

Tagetes clandestina 10,000 

Lobelia nana 11-12,500 

Orizabffi 9-10,000 

Diodia sp.? 11,000 

Gkiultheria procumbens. . . 10,000 

Arctostaphylos pungens.. 12-12,500 

Arbutus splnulosus 10,500 

Pernettyia pilosa 9-12.000 

** ciliata 

Pyrola Sartorii 9-10,000 

secunda 8-10,000 

Chlraaphila umbellata. . . . G-10,000 

Buddleia lanceolata 10,000 

Halenia alaU 9-10,000 

nudicaulis 9-12,000 

" nutans 9-10,000 

paucifolia 9-12,000 

Polemonium grandiflora. . 9-12,000 

Cobsea minor 10,000 

Phacelia pimpinelloides . . 10,000 

12,500 

. . 

Echinospermum Mexica- 

num 10.000 

Litbospermum distichum. 11-12,000 

PBOC. AMBR. PHILOS. 80C. XXX. 137. B. PRINTED FEB. 25, 



ia-15.000 

FEET. 

10-15,000 



12-15,000 
13,200 



14,000 



14.000 



13,200 



1892. 
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To 10,000 10-12.000 12-1S,I»J 1S-15,OOJ 

O. Solanum verrucosuiu .... 10-13,000 

O. " stoloniferuin T. . . 10,000 

O. Saiuchft arobellata 10.000 

O. LamonroQila Jalapeasis.. 9,500 

O. Plngulcalft sp.t 10.000 

O. Calceol&ria Mexicans 10,000 

O. PeaUtemon gentlauoides . 0-12,000 

O. Mimulaa jciabrstQs 12-12,500 

O. " OriiabBB 10-12.000 

O. Veronica serpyllifolia 14,00i 

O. CaatilleJalUhQspermoldes. 13,000 

O. " pectinau 10-12,000 

O. " TolucenslB 

T. " ■• 

O. " Integrifolia 10,000 

O. " acoraonerifolia . . 10,000 

O. PedicularU Orizabee 13,000 

O. Verbena teucrifolia 10,500 

O. ■' pukliella 10,000 

O. Salria biserrata 9-10,500 

O. Scutellaria ctenilea 0-10,000 

O. Stachyg repCDB 9-11,000 

O. Prunella vulgaris 10,000 

O, Plantago Mexlcaoa 10,000 

O. Peperomla Liodeoiana 10,000 

O. PerseaOrizabK 7-10,500 



13,200 
14.200 




1892.] 



11 
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To 10,000 


10-12,0(0 


12-18,000 


1»-15,000 






FEET. 


FEET. 


FEET. 


FEET. 


o. 


Salix lalifolia 




12,000 
10,600 






p. 


** Daradoxa ? 




0. 


Juniperus tetragona 








12-14,000 


o. 


" Mexicana 








14.000 


p. 


(( II 




11,600 






p. 


Pious ayacahuite 




11-12,000 






o. 


<i it 








13,600 


p. 


*' Hartwegii 








13-14,000 


0. 


'* MontezumsB (also 
P. &I.) 








10-14.000 


0. 


" patula 




10-12,000 






0. 


Abies religiosa (also P. 
&I.) 




12,000 






o. 


Govenia speciosa 


9,500 








o. 


Habenaria vulcanica 




10-12,000 






o. 


" prasina 






12,800 




o. 


Platan thera nubigena .... 






12.500 




o. 


" longifolia .... 






12,500 




o. 


Malaxis gracilis 






12,500 




0. 


Spiranthes ochracea 






12,500 




0. 


Serapias sp.? 


10.000 








o. 


Tieridia pavonia 


10,000 








0. 


Tillandsia sp.? 


10,000 








0. 


Sisyriachium scabrutn. . . . 


10.000 








0. 


Bomarea acutifolia 


7-10,000 








0. 


hirtella 


10,000 








0. 


Agave sp.? 


10,000 








0. 


Echeandra tern i flora 




11,000 






0. 


Allium glandulosum 




9-12,000 






0. 


Stenanthium frigldum .... 






9-12,500 





From the preceding it will appear that, exclusive of grasses and sedges, 
there are approximately : 

FEET. 

5 species which pass beyond 14,000 

28 " ** •* ** 13,000 

46 '* " '* •* 12.000 

97 *' " " *' 11,000 

115 " " " '• 10,000 

199 *• ** about reach or pass beyond 10,000 

By far the greater number of the species enumerated in the preceding 
list are cited from the Citlaltepetl (the ''Star Mountain"), or Peak of 
Orizaba, as it is commonly known, which, from the specially favorable 
conditions surrounding its position, has attracted the attention of botanists 
more than any other mountain of Mexico. With its base buried in the 
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lusuriant forests of the eaalein tierra ealietUe, it preaeDts aa unbroken 
botanical front to the line of perpetual snow, 16.000 feet above the sea, and 
tliua eihibils in beautiful sequence the different vegetal zonei whicb 
climate more particalarlj has marked out. There is probably no other 
mouDtain In tbe world which so thoroughly preaeuts the eegentiala of a 
BtuUy of mountain floras as Orizaba ; the luiurlaace of growth at its base, 
the high level to which the forest zone attains, and the iBolation, due to 
volcanic structure, of the peak itself, are the Bpecially diBtinguishiog fea- 
tures ot tliis suromit. Bo far as the temperate and alpine floras of the other 
giant mountains of Mexico are concerned — Popocatepetl, Iitaccihuatl and 
the Ncvado de Toluca— there is no qaestlon that they are very closely 
related to the similar floras of the Star Mountain, as indeed it would 
naturally be expected they would be. Of this correspondence I have 
satisfied myself through a personal examination of tbe floras in lila ,' un- 
fortunately, the conditions attending the ascent of these mountains were 
such as to prevent us from making more tlian "sample" collections, but 
they illustrate in a broad way the general features of the vegetation. All 
four summits rise from the table land through a zone of pine foresL On 
the western slope of Orizaba, or towards the town of Ban Andres Cliatchi- 
comula, we found the pines, with Pinu* Montezuma (var. mtKraphsHa — 
the common long-lenved species), P. Teotole and P. pttudottrobiu, to 
begin as a distinct zone, at an elevation of some 9U00 feet, occupying 
nearly tbe same position on the western slopes of Popocntepetl and 
Toluca ; on Ixtacclbuall the line descends approximately 500 feet lower. 
There can be little question, it appears to me, that the limitation down- 
ward in these special cases is not so much dependent upon climatic con- 
ditions as It is upon certain physical peculiarities of the surroundings and 
the arllflcinl means that have been resorted to for the removal of the 
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The extended vertical distribution of the pines is very remarkable, not 
less 8o than the abrupt limitation southwards of the genus. If the identi- 
fication of the common form of British Honduras and of Cuba (Pinus 
Cubensis) with P. MontezumcB (P. occidentalis) be considered correct — for 
which, however, there appears to be considerable doubt — and similarly, 
the identification of this last with the species (or one of the species) grow- 
ing in the upper vegetal zone of Orizaba, etc., then the range of a single 
species is made coincident with that of the entire genus — indeed, so far as 
the western hemisphere is concerned, with that of the entire family or 
tribe. Nor is there, probably, another instance known of a perennial 
having an equivalent range of 14,000 feet, or upwards of two and a half 
miles.* Ilumboldt places the lower limit of P. MontetumcB in Mexico 
at 4092 feet (at very nearly the position in which I found it below Buena 
Vista on the road connecting Ario de Resales with the hacienda of La 
Playa, base of Jorullo), and its upper limit, as determined by him on the 
Cofre di Perote, at 12,936 feet.f Liebmann places the upper limit, on the 
northwestern side of the Peak of Orizaba, still higher, or at about 14,000 
feet.J I am not certain that we observed, whether on Orizaba, Popo- 
catepetl, or Ixtaccihuatl, the common "long-leaved Mexican pine" at 
anything like this elevation ; certain.it is that while this species enters, 
with the P. Teoeote and P. pseudostrobus, very largely into the formation 
of the lower pine woods of the mountains in question, at elevations of from 
9000 to 11,000 feet or thereabouts, it is distinctly succeeded in the upper 
zone by the very common short-leaved form (Pinui Ayaeahuite) and P. 
Hartwegii, That these various forms have been repeatedly interchanged 
by botanists and travelers is positive ; nor, indeed, in the present 
uncertainty regarding the species of Mexican pines, would it be safe to 
assert that all these species are really distinct. We also found the upper 
limit of the pines on Orizaba to be close on the 14,000-foot line, but on the 
adjacent Sierra Negra, which faces the peak of Orizaba on the south, 
the tree line appears to rise fully two or three hundred feet higher. 
As Liebmann observes, the trees become in a measure dwarfed, though 
never shrubby or prostrate. At an elevation of 13,200 feet, where they 

limestone mountains west of Yautepec (on the ridge separating that town from Cuema- 
vaca), at an altitude of 6500 feet ; the same species appears still higher, 7000-7500 feet, on 
the similar calcareous soil of the region about (uorth of) Tehuacan. At both localities the 
palm, together with the Viznaga (Vizncuja mammiUarit) , and the organ cactus, forms the 
predominant feature of the vegetation ; the stem rises to some 30-35 feet. Liebmann 
states that Corypha and Chamserops are both found on the highlands of Mexico at an 
elevation of 8000 feet, flemsley is probably correct in referring one of these forms to 
Brahea ; the other may be a Chamsedorea, but it seems to me more likely to be a true 
Sabal. Drude has, perhaps, doubted the accuracy of Liebmaiin's observations, since he 
makes no mention of any Mexican palm rising above 5000 feet (" Die Geographische 
Verbreitung der Palmen," in "Petermann's Mittheilungen," 1878: "Haudbuch der 
Pflauzengeographie," 1890). 

*The Oregon pine or Douglas fir {Pseudotsuga DouglasiC) extends its habitat from the 
sea level on the Pacific coast to an elevation of nearly 10,000 feet in Colorado. 

t *• Views of Nature," Bohn's edition, p. 815. 

X If French feet, then more nearly 15,000 feet. 
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luxuriant foreaU of the eaateiu lierra calknle, it presentB >d unbroken 
boianlcBl front to the line of perpetual bdow, 15,000 feet above the sea, and 
thus exhibEts in beautiful aequeoce tbe different vegetal zonea which 
climate more particalarij Laa marked ouL There ia probably no other 
mountain in the world which eo thoroughly preaenta the essentials of a 
study of mountain floras aa Orizaba ; the luxuriance of growth at ita base, 
the high level to which the forest zone attains, and the isolation, due to 
volcanic structure, of the peak itaelf, are the apeclally diatinguishing fea- 
tures ol thisBummit. So far aa the temperate and alpine floras of the other 
giant mountains of Mexico are concerned — Pop()catepell, Ixtaccihuatl and 
the Ncvftdo de Toluca— there ia no question that they are very closely 
related to the aimilar floras of the Blar Mountain, as indeed it would 
naturally be expected they would be. Of this correspondence I have 
aatisSed myself through a personal examination of the floras in situ ; un- 
fortunately, (he condiliona attending the ascent of these mountains were 
such as to prevent us from making more than " sample " cnllectiona, but 
they illustrate in a broad way the general features of the vegetation. All 
four summita riae from the table lund through a zone ot pine forest. On 
the western alope of Orizaba, or towards the town of San Andres Cbalchi- 
comula, we found the pines, with Fi'iiu* MonUzumm (var. macr<rpKy\Xa — 
the common long-leaved species), P. TeocoU and P. paeadoalrobut, to 
begin as a distinct zone, at an elevation of aomc 9000 feet, occupying 
nearly the same poaltion on Ihe western alopcs of Popocalepetl and 
Toluca : on Ixtaccihuail the line descends approximately 500 feet lower. 
There can be little question, it appears to me, that the limitation down- 
ward in these apecial cases ts not so much dependent upon climatic con- 
ditions as it ia upon certain physical peculiarities of the surroundings and 
the ariiflcial means that have been resorted to for the removal of the 
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The extended vertical distribution of the pines is very remarkable, not 
les8 so than the abrupt limitation southwards of the genus. If the identi- 
fication of the common form of British Honduras and of Cuba (Pinui 
Cubensis) with P. Montezumcs (P. oceidentalis) be considered correct — for 
which, however, there appears to be considerable doubt — and similarly, 
the identification ot this last with the species (or one of the species) grow- 
ing in the upper vegetal zone of Orizaba, etc., then the range of a single 
species is made coincident with that of the entire genus — indeed, so far as 
the western hemisphere is concerned, with that of the entire family or 
tribe. Nor is there, probably, another instance known of a perennial 
having an equivalent range of 14,000 feet, or upwards of two and a half 
miles.* Ilumboldt places the lower limit of P. MonUtuma in Mexico 
at 4092 feet (at very nearly the position in which I found it below Buena 
Vista on the road connecting Ario de Rosales with the hacienda of La 
Playa, base of Jorullo), and its upper limit, as determined by him on the 
Cofre di Perote, at 12,936 feet.f Liebmann places the upper limit, on the 
northwestern side of the Peak of Orizaba, still higher, or at about 14,000 
feet.J I am not certain that we observed, whether on Orizaba, Popo- 
catepetl, or Ixtaccihuatl, the common "long-leaved Mexican pine'* at 
anything like this elevation ; certain.it is that while this species enters, 
with the P. Teocote and P. pseudostrobus, very largely into the formation 
of the lower pine woods of the mountains in question, at elevations of from 
9000 to 11,000 feet or thereabouts, it is distinctly succeeded in the upper 
zone by the very common short-leaved form (Pinui Ayacahuite) and P. 
Hartwegii, That these various forms have been repeatedly interchanged 
by botanists and travelers is positive ; nor, indeed, in the present 
uncertainty regarding the species of Mexican pines, would it be safe to 
assert that all these species are really distinct. We also found the upper 
limit of the pines on Orizaba to be close on the 14,000-foot line, but on the 
adjacent Sierra Negra, which faces the peak of Orizaba on the south, 
the tree line appears to rise fully two or three hundred feet higher. 
As Liebmann observes, the trees become in a measure dwarfed, though 
never shrubby or prostrate. At an elevation of 13,200 feet, where they 

limeBtone mountains west of Yautepec (on the ridge separating that town from Cuema- 
▼aca), at an altitude of 6500 feet ; the same species appears still higher, 7000-7500 feet, on 
the similar calcareous soil of the region about (north of) Tehuacan. At both localities the 
palm, together with the Viznaga {Viznoffa mammiUarU) , and the organ cactus, forms the 
predominant feature of the vegetation ; the stem riseg to some 80-35 feet. Liebmann 
states that Corypha and Chamserops are both found on the highlands of Mexico at an 
elevation of 8000 feet, flemsley is probably correct in referring one of these forms to 
Brahea ; the other may be a Chamsedorea, but it seems to me more likely to be a true 
Sabal. Drude has, perhaps, doubted the accuracy of Liebmann's observations, since he 
makes no mention of any Mexican palm rising above 5000 feet (" Die Geographische 
Verbreitung der Palmen," in "Petermann's Mitthellungen," 1878: "Haudbuch der 
Pflauzengeographle," 1890). 

*The Oregon pine or Douglas fir {P^eudotsuga Douglatii) extends its habitat from the 
sea level on the Pacific coast to an elevation of nearly 10,000 feet in Colorado. 

t *• Views of Nature," Bohn's edition, p. 815. 

X If French feet, then more nearly 15,000 feet. 
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luxUTiaat forests of the eastern turra ealiente. It preaents an unbrokeD 
botaaical froet to Ilie lloeof perpetual snow, 15,000 feet above the sea, aad 
thus eibibits :a beautiful seqaence the difTureat vegetal zones which 
climate more particularl; lias markeil out. There is probably do Other 
moantBEe in the world which bo thoroughly preaeuts the esaeDtiBls of a 
Study of mouulain Soras as Orizaba ; the luxuriance of growth at its base, 
the high level to which the forest zone attains, and the isolation, due to 
volcanic structure, o[ the peak itself, are the specially distinguishing fea- 
tures of tliis summit. 60 far as the temperate and alpine floras of the other 
giant mountains of Mexico are concerned — Popocatepetl, Ixtaccibuatl and 
the Nevado de Toluca — there Is no question that they are very closely 
related to the similar floras of the Star Mountain, as Indeed it would 
naturally be expected they would be. Of this correspondence I have 
satisfied myself through a personal examination of the floras in »ittt ; un- 
fortunately, the cooditioDS attending Ibe ascent of these mountaiDe were 
such as to prevent us from making more than " sample " collections, but 
they illustrate in a broad way the general features of the vegetation. All 
four summits rise from tbe table land through a zone of pine forest. On 
the western slope of Orizaba, or towards tbe town of Ban Andres Cbalcbi- 
comula, we found the pines, with Pinv» Monltzuma (var. macrophylla — 
the common long-leaved species), P. Teocote and P. pteudottrobui, to 
begin as a distinct zone, at an etevalion of some 9000 feet, occapylni; 
nearly the same position on Ibe western slopes of Popoc>ttepetl and 
Totuca ; on Iitaccihuall the line descends approximately 500 feet lower. 
There can he little question, it appears lo me, that the limitation down- 
ward in these special cases Is not eo much dependent upon climatic con- 
ditions as it is upon certain physical peculiarities of the surroundings and 
the artiflcial means that have been resorted to fur the removal of tbe 
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The extended vertical distribution of the pines is very remarkable, not 
less 80 than the abrupt limitation southwards of the genus. If the identi- 
fication of the common form of British Honduras and of Cuba (Pinus 
Cubensis) with P. MontezumcB (P. occidentalis) be considered correct — for 
which, however, there appears to be considerable doubt — ^and similarly, 
the identification of this last with the species (or one of the species) grow- 
ing in the upper vegetal zone of Orizaba, etc., then the range of a single 
species is made coincident with that of the entire genus — indeed, so far as 
the western hemisphere is concerned, with that of the entire family or 
tribe. Nor is there, probably, another instance known of a perennial 
having an equivalent range of 14,000 feet, or upwards of two and a half 
miles.* Humboldt places the lower limit of P. MonUtumcB in Mexico 
at 4092 feet (at very nearly the position in which I found it below Buena 
Vista on the road connecting Ario de Rosales with the hacienda of La 
Playa, base of Jorullo), and its upper limit, as determined by him on the 
Cofre di Perote, at 12,936 feet.f Liebmann places the upper limit, on the 
northwestern side of the Peak of Orizaba, still higher, or at about 14,000 
feet.J I am not certain that we observed, whether on Orizaba, Popo- 
catepetl, or Ixtaccihuatl, the common "long-leaved Mexican pine" at 
anything like this elevation ; certain.it is that while this species enters, 
with the P. Teocote and P. pseudostrobus, very largely into the formation 
of the lower pine woods of the mountains in question, at elevations of from 
9000 to 11,000 feet or thereabouts, it is distinctly succeeded in the upper 
zone by the very common short-leaved form {Pinu% Ayacahuite) and P. 
Hartwegii, That these various forms have been repeatedly interchanged 
by botanists and travelers is positive ; nor, indeed, in the present 
uncertainty regarding the species of Mexican pines, would it be safe to 
assert that all these species are really distinct. We also found the upper 
limit of the pines on Orizaba to be close on the 14,000-foot line, but on the 
adjacent Sierra Negra, which faces the peak of Orizaba on the south, 
the tree line appears to rise fully two or three hundred feet higher. 
As Liebmann observes, the trees become in a measure dwarfed, though 
never shrubby or prostrate. At an elevation of 13,200 feet, where they 

IhneBtone mountains west of Yautepec (on the ridge separating that town from Cuema- 
▼aca), at an altitude of 6500 feet ; the same species appears still higher, 7000-7500 feet, on 
the similar calcareous soil of the region about (north of) Tehuacan. At both localities the 
palm, together with the Viznaga ( FiEmaf/a mammiUarU), and the organ cactus, forms the 
predominant feature of the vegetation ; the stem rises to some SO-35 feet. Liebmann 
states that Corypha and Chamierops are both found on the highlands of Mexico at an 
elevation of 8000 feet. Hemsley is probably correct in referring one of these forms to 
Brahea ; the other may be a Chamsedorea, but it seems to me more likely to be a true 
Sabal. Drude has, perhaps, doubted the accuracy of Liebmann's observations, since he 
makes no mention of any Mexican palm rising above 5000 feet (" Die Geographische 
Verbreitung der Palmen," in "Petermann's Mitthellungen," 1878: *'Haudbuch der 
Pflauzengeographle," 1890). 

*The Oregon pine or Douglas fir {Pteudottuga Douglatii) extends its habitat fh>m the 
sea level on the Pacific coast to an elevation of nearly 10,000 feet in Colorado. 

t** Views of Nature," Bohn's edition, p. 815. 

X If French feet, then more nearly 15,000 feet. 
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luxuriaot forests of the easlein lierra calitTiU, it preaeats an unbroken 
botanical front to Ibe line of perpetual snow, 15,000 feet above the sea, and 
thus eibibits Id beautiful sequence the difiereat vegetal zooe* which 
climate more particularly has marked out. There is probably no other 
mountain in the world which so thoroughly presents the essentials of a 
study ofDioutitain floras as Orizaba; the luxuriance of growth at its base, 
the high level to which the forest zone altaios, and the isolation, due to 
volcanic structure, o( the peak itself, are the specially distinguishing fea- 
tures ol tills summit. So far as the temperate and alpine floras of the other 
giant mouutaina of Meilco are concerned — Popocatepetl, Istacclbuatl and 
the Nevado de Toluca — there is no question that they are very closely 
related to the similar floras of the Star Mounlain. as indeed it would 
naturally be expected they would be. Of this correapondeece I have 
aatiafled myself through a personal examieatioD of the floras iVi tiiuj un- 
fortunately, the conditions attending the ascent of these mountains were 
such as to prevent us from making more than "sample" collections, but 
they illustrate in a broad way the general features of the vegetation. All 
four summits rise from the table land through a zotie o( pine forest. On 
the western slope of Orizaba, or towards the town of San Andres Cbalchi- 
comula. we found the pines, with Pinut Montezum/t (var. mni:rophyila — 
the common long-leaved species), P. Teocole and /*. pttudoilrobut, to 
begin as a distinct zone, at an elevation of some 9000 feet, occupyinK 
nenrly the same position on Ihe western slopes of Popocatepetl and 
Toluca ; on Iitaccihuall the line descends approximately 500 feet lower. 
There can he little queslion, il appears to me, that the limitation down- 
ward in these special cases is not so much dependent upon climatic con- 
dltkins as it Is upon certain physical peculiarities of the surroundings and 
the srtiflcial means that have been resorted to for the removal of the 
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The extended vertical distribution of the pines is very remarkable, not 
less so than the abrupt limitation southwards of the genus. If the identi- 
fication of the common form of British Honduras and of Cuba (Pinus 
CuhenHs) with P. Mantezuma (P. oceidentalis) be considered correct — for 
which, however, there appears to be considerable doubt — and similarly, 
the identification of this last with the species (or one of the species) grow- 
ing in the upper vegetal zone of Orizaba, etc., then the range of a single 
species is made coincident with that of the entire genus — indeed, so far as 
the western hemisphere is concerned, with that of the entire family or 
tribe. Nor is there, probably, another instance known of a perennial 
having an equivalent range of 14,000 feet, or upwards of two and a half 
miles.* Humboldt places the lower limit of P. MonUzuma in Mexico 
at 4092 feet (at very nearly the position in which I found it below Buena 
Vista on the road connecting Ario de Rosales with the hacienda of La 
Playa, base of Jorullo), and its upper limit, as determined by him on the 
Cofre di Perote, at 12,936 feet.f Liebmann places the upper limit, on the 
northwestern side of the Peak of Orizaba, still higher, or at about 14,000 
feet.t I am not certain that we observed, whether on Orizaba, Popo- 
catepetl, or Ixtaccihuatl, the common "long-leaved Mexican pine" at 
anything like this elevation; certain.it is that while this species enters, 
with the P. Teocote and P. pseudostrobus, very largely into the formation 
of the lower pine woods of the mountains in question, at elevations of from 
9000 to 11,000 feet or thereabouts, it is distinctly succeeded in the upper 
zone by the very common short-leaved form {Pinu9 Ayacahuite) and P. 
Hartwegii. That these various forms have been repeatedly interchanged 
by botanists and travelers is positive ; nor, indeed, in the present 
uncertainty regarding the species of Mexican pines, would it be safe to 
assert that all these species are really distinct. We also found the upper 
limit of the pines on Orizaba to be close on the 14,000-foot line, but on the 
adjacent Sierra Negra, which faces the peak of Orizaba on the south, 
the tree line appears to rise ftiUy two or three hundred feet higher. 
As Liebmann observes, the trees become in a measure dwarfed, though 
never shrubby or prostrate. At an elevation of 13,200 feet, where they 

limestone mountains west of Yautepec (on the ridge separating that town from Cuema- 
vaca), at an altitude of 6500 feet ; the same species appears still higher, 7000-7500 feet, on 
the similar calcareous soil of the region about (north of) Tehuacan. At both localities the 
palm, together with the Viznaga ( Viznoffa mammillaris) , and the organ cactus, forms the 
predominant feature of the vegetation ; the stem rises to some 80-35 feet. Liebmann 
states that Corypha and Chamserops are both found on the highlands of Mexico at an 
elevation of 8000 feet, flemsley is probably correct in referring one of these forms to 
Brahea ; the other may be a Chamsedorea, but it seems to me more likely to be a true 
Sabal. Drude has, perhaps, doubted the accuracy of Liebmann's observations, since he 
makes no mention of any Mexican palm rising above 5000 feet (" Die Geographische 
Verbreitung der Palmen," in "Petermann's Mittheilungen," 1878: "Handbuch der 
Pflauzengeographie," 1890). 

*The Oregon pine or Douglas fir {PgeudoUuga Douglatit) extends its habitat from the 
sea level on the Pacific coast to an elevation of nearly 10,000 feet in Colorado. 

t " Views of Nature," Bohn's edition, p. 815. 

X If French feet, then more nearly 15,000 feet. 
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atlll funned groves or ihicketa, tbej rose to s height of certainlj not less 
than 80-40 feet. Roezl, aa quoted hjDeCandolleCParlatore, Id the "Pro- 
»nd Hemsley give, It sppears to me, too great 
) on Popocatepetl and IxtBCcibuatl, 13-U.OOO 
e nearly represents the true limitation. Felii 
ne on Popocatepetl at about 2W feet above the 
', according to Iheir statement, at almost exactly 



dromus," ivt, ii, p. 400), i 
an elevation for the pine 
feet ; the first figure moi 
and Lenk * delimit the z( 
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13,000 feet ; my own observations place the line somewhat higher, 1S,160 
feet t— or about 100 feet lower than the point where we met with the last 
pines ou Iztaccihnatl. 

At no Other point ou the earth's surface Ao the ptnes attain such an 
extreme eievalion as oa Ibe Mexican volcanoes ; indeed, if we except the 
Jaaiperut fatidinima found by Tiiomson in the Bplti Valley, Bima- 
Isyas, at an altitude of 15,000 feet, the entire group of the Conifurce 
almost everywhere falls far below this line. Barriug exceptior 
the uppermost trees on the Himalaya, as 
generally, are conifers, but these virtually ci 
12,000 feel,t although flowering plat 

Un Mt. Ararat, according to Drude, the uppermost trees are birches, 
poplars and willows, and not conifers, g the tree liae on the northwestern 
face of that mountain being ailuated'somewhat below 8400 feet. On the 
extinct volcanic summit of the Ban Fraaclaco mountain (Northcentral 
Arizona, lat. 35<^ 20'), with an elevation of 12.784 feet. Hart Meniam 
found the timber Hue at approximately 11,500 feet, marked by the disap- 
pearance of the foi-lail pine {Pinui arittaia) and Engelmann's spruce 
iPicea Engelmanni). A somewhat higher level is. perhapa, reached by 
the balsam (Abirt tuhalpiaa) in Colorado — 12.000 feet.| 

The point of most interest that suggests itself in connection with the 



in north temperate regions 
at an elevation of some 
for still 70O0 feet higher. 
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direction of these mountains and the fact that they ars continued by a 
plateau system of elevations of from 6000-8000 feet into the very heart of 
the volcanic area, this circumstance appears a little remarkable; its 
explanation is possibly to be sought in the same series of conditions which 
have determined the endemic character of the alpine flora generally of 
the Mexican and South American summits. In the case of such hardy 
I)erennials as the pines, however, it is more difficult to account for the 
anomaly than in that of the seemingly much more pliable herbaceous 
plants, which are commonly assumed to lend themselves more readily 
to changes or modifications as the result of alterations in the physical 
conditions of their surroundings. The comparatively recent origin of 
the Mexican volcanoes proves that the floras which they carry must be of 
equally recent date ; it follows, therefore, as a corollary that if the com- 
ponents of these floras are derivatives from preexisting floras still extant, 
such modifications of structure as they have undergone must have been 
rapid in their formation — more rapid, probably, than is generally allowed 
for modifications of this kind. Can it, perhaps, be assumed that the 
special chaiacteristics and conditions which belong to elevated volcanic 
cones are conducive to rapid change? It is true that not all the volcanic 
summits of Mexico are of equivalent age, and it can probably be assumed 
that some are of even considerably greater age than others (although 
possibly belonging to the same period of geological time); thus the 
wom-off and efifaced summit of the Ixtaccihuatl, without doubt, long 
antedates such perfect cones as Orizaba and Popocatepetl; and the 
serrated ridges of tho Ajusco, or their continuations, bear a similar rela- 
tion to the series of more or less perfect cones and bosses which are 
distributed over the plateau north of the line occupied by them. Possibly 
the existing flora was first developed on such ancient slopes, whence by a 
gradual transference it gained the position which it now holds (largely 
modified and altered in form). 

It must be admitted, however, that our knowledge on these p:)ints is 
still so limited that it can scarcely originate more than speculation or 
surmise ; it no more explains the present problem thau it answers the 
question: Why are the pines limited to the northern hemisphere — or 
more definitely, why the North American pines cease so abruptly in 
Nicaragua ? Wliat are the special conditions which prevent them from 
spreading further southward, and why is the upper zone of the Andes 
destitute of these trees ? Indeed, the endemic character of the Mexican 
conifers and the absence of their immediate representative in South 
America might suggest to some an origination wholly independent of a 
true North American stock — an origination suggestive of a former Atlantis. 
The presence of pines in some of the West Indian islands — Cuba, Jamaica, 
Santo Domingo, and again in the Canary Islands* — might, moreover, be 
taken in evidence of a trans-Atlantic land connection having actually 

* Pinua OanarientU, the last of the three-leaved pines fh)m the western region of the 
Old World. 
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existed at a comparalivelj modern period. Botaaieta hare, indeed, long 
since pointed out the relation existing between the modern coniferons 
flora of Nortb America and the equivaleot Miocene flora of Europe — a 
relationship which might almost be considered an equivalency — and have 
even hinted at the possible derivation of the one from the other.* 

The singulai distribution of the pines makes it certain that neither their 
vertical nor Iheir honzoatal (or longitudinal) range ii determined hj con- 
dllions of temperature alone, or, perhaps, even primarily. Humboldt 
has plainly stated this fact : "Tliis absence from the southern hemisphere 
oF the true Abietines, of the Juniperinex, CupressineK and all the Taxo- 
dinete, aa likevise of the Torreya, of the SalMuria adiantifolia, and of 
the Cephalotaxus among the Tuiinefe, Tlvidly reminds us of tlie enig- 
matical and stilt obscure conditions which determined tlie original 
distribution of vegetable forms. This distribution can by no means be 
satisfactorily explained, either by the similarity or divemiiy of the soil, by 
thermal relations, or by meteorological conditions." f Mr. Thomas 
Heehan lias repeatedly insisted that the limber line on mountains is not 
essentially a fixture determined by climate, bat depending more par- 
ticularly upon special topographic features of Ihe surround in ga^the 
character of the soli, amount ol downwasb. exposure to storms, etc. The 
critical comparison of different timber lines, taken In conjunction with ver- 
tical distribution, shows that this contention is at least largely true. The 
abrupt termination of the forest on some of our mountain height a, whether 
high or low— as for example on the Rocky Mountains or on Mt. Eatahdln 
— and the continuance of trees of still noble proporiions practically to 
the vexy limits ol disappearance, point very strongly to this conclusion, 
a conclusion which is further supported by the reappearance in many 
places (of the same region) of the identical forest in positions considerably 
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perpetual snow is the determinant of absolute or greatest elevation, but 
this is not strictly the case. Thus, it is well known that in the Swiss 
Alps phanerogamic plants are found nearly 2700 feet above the snow line ; 
the beautiful mountain pink XSilene acaulU) has been met with at an 
elevation of 11,382 feet,* and Androsace glacialis, a primulaceous plant, 
at 11,406 feet, on the Piz Linard (Orisons). Indeed, Heer has determined 
not less than a hundred species (or approximately that number) of flow- 
ering plants (representing twenty-three families) as growing on the 
Rhffitic Alps above the snow line (9060 feet), and Martins has recorded 
twenty -four species from the Grands Mulcts, Mont Blanc, on elevations 
ranging from 10,540 to 11,300 feet.f 

So far as the Mexican summits are concerned, I think it may be safely 
asserted that the tree or timber line is not an absolute one ; in other words 
it is not one which is determined by the natural conditions of growth of 
the plant itself, but rather it is dependent upon purely local causes. It 
is scarcely conceivable, for example, that on Orazaba, where at an eleva- 
tion of upwards of 13,200 feet the trees were still 30-40 feet in height, 
an additional 500-600 feet should so materially alter favorable (climatic) 
conditions of growth into unfavorable ones as to produce extermination ; 
indeed, we must assume that this change is even much more rapid, for at 
the very verge of the timber line the pines, although necessarily harboring 
a considerable number of small specimens, still easily measured 20-30 
feet. This condition we found repeated on Popocatepetl and IxtaccihuatI, 
most markedly, perhaps, on the latter mountain ; I am positive that some 
of the uppermost pines here, very close to the disappearing line, were not 
less than 40-50 feet high, if not higher. Again, on Popocatepetl, as has 
already been remarked, the timber line ceases a little above 13.100 feet, 
the trees themselves being of rather inconsiderable height. On an equiv- 
alent height on a spur of the Sierra Tlamacas,^ however, the pines are 
still noble foresters, and on the Sierra Tlamacas itself, off in the direction 
of IxtaccihuatI, they rise to elevations several hundred feet higher. 
There is little doubt in my mind that the actual limitation on the summits 
here referred to is mainly determined by such physiographic conditions 
as steepness of slope, down wash of soil, exposure to the cold waters of 
melting snows, storms, etc. How much higher, under more favorable 
conditions, the tree line might have attained, I am unable to say ; but it 
is interesting to note that such as it is, it is virtually the most elevated tree 
line in the world, i 

• Humboldt, " Views of Nature," p. 318. I met with this plant (summer of 1891) in 
various parts of Greenland, between lat. 69° and 77** 40', growing from the sea-level to 
an elevation of 1500-2000 feet. 

fGrisebacb, op. cU., i, p. 167. 

X Croiffied Just before reaching the ranch of Tlamacas. 

f This statement, perhaps, requires modiflcation. Poppig, from manuscript data sub- 
mitted to him by Engineer Benjamin Scott, asserts ("Reise in Chile, Peru and auf dem 
Amazonenstrome," ii, p. 80) that on the Peruvian Andes, near the hamlets of Huaylillas 
de Potoai and Uchusuma, treelets of (?) PolyUpis racemoaa are found at elevations of 15,883 
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In ibe north temperate regions the timber line, where marked by the 
dEBappeannce of conirere at all, aeeme to characterize lodlBcriminatelj 

the zone either of pioes orflrs (spruces); probablj in Ibe greater number 
of instaaeea the latler are the most far-reacbing trees. In the Harz 
mouDlBrn^, Ibe Riesengcbirge, the Bohmerwald, tbe Jura mountains, and 
in many parts of tbe Alps, Carpatblnns and Pyrenees the fire are the 
delimiting zone of forest ; but again, in other parts of tbe Alps and Pyre- 
nees, in Ibe T&tn (Central Garpalhians), Ibe Altai, and on many of the 
mjuatain crests of tbe Mediterranean region, the pines (notably PiHtu 
ctmbra) considerably overtop the flra, even if tboy do not fbrm that dis- 
tinct vegetal zone which is constituted by the latter. In North America, 
perhaps even more thnn In Eurasia, do the firs constitute the upper- 
most coniferikl zone, a zone which is so eminently defined on the higher 
elevations <f the Appalachian system of mountiiina (White mounlaina, 
Black mountains of North Carolina). In tbe Rocky mountains the pines 
and firs both attain the timber line, but the latter predominate by fnr as a 
zone-making element ; Indeed, on many of the more elevated summits 
the pines only sporadically mingle in with flrs. It is the more interesting, 
therelore. to llnd tlial on the still higher summits of Mexico the reverse 
order obtains. The zone of flrs (consisting of AbUtrtligiota), aa I had 
occasion to observe on Orizaba, Popocatepetl, Ixtaccihuutl and the Nevada 
de Toluca, virtually ceases at about IJ, 500-12,000 feet.* or two thousand 

and 15,911. feel, or nearly IM feet hlglier than the SrLrifraaa Boutiins/auUt, troni the slopes 
ol Cblmborazo.ulilch Humlnldl considered to be "the tilghest growing phsnerogamlc 
pUnl In Ihe world" ("Views of Xiitute," p, ffll). Agalu. Humboidl himseirobserved 

feet (" Ktelueie Schitften," p. Si). It seema likely Ihal the meuurements of aliunde IQ 
liilb of llif'c r-asi-^ an.- given lo 
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feet below the line of the pines, and yet more below that of the last 
Junipers.* 

We observed the last specimens of this genus {Janiperus ietragona) 
covering the bare rocks of Orizaba at some little distance beyond the 
actual tree line. It is not always easy to determine just what are the 
causes which operate towards establishing and regulating the succession 
of special vegetal zones on mountain slopes any more than it is possible, 
in our present knowledge, to explain the anomalies of succession on the 
horizontal plain stretching towards the Pole. The law of parallelism in 
horizontal and vertical succession, which Humboldt flrst formulated, and 
which was founded on the perception of climatic influences almost alone, 
while it touches the broader aspects of the problem, does not essentially 
explain the detail ; nor can it be said that the modification of this law, 
defined by an excess or decrease of solar illumination, the horizon- 
tality or verticality of the solar rays, etc. (as elaborated by Wahlen- 
berg, Grisebach and others), any more explains the special contra- 
dictory features of this distribution. Preoccupation or first possession of 
a region by a special group of plants has doubtless much to do with the 
problem; it is an important factor towards determining supremacy, and 
must, therefore, largely regulate the outcome from a competitive struggle 
for exbtence. 

The oaks of the Mexican volcanoes occupy the lower pine belt, ranging 
to about 10,000 feet. We obtained three species on Orizaba — Quercus 
reticulata, Q. Orizaba, and a third form which we have not yet been able 
10 identify. Above 8000 feet they are comparatively rare and no longer 
form forests, such as are to be met with in the lower region of 4000-6000 
feet In the more or less open dustcountry below the pines — ». e., below 
where the pines appear on the western slope of Orizaba, about 9000 feet— 
they are still fairly abundant, forming groves and copses, but once enter- 
ing the pines they appear only as stragglers. The same condition prevails 
on Popocatepetl and Ixtaccihuatl. Associated with the oaks are one or 
more species of alder, Alnus Jorullensis and A. castanifolia ; we found 
the former a tree of some 15-20 feet height, extending up to 12,000 feet or 
more. The second form, which is now generally looked upon only as a 
variety of A. Jorullensis, and which we found on Popocatepetl at an 
elevation of about 11,000 feet, is a member of the flora of the Peruvian 
Andes — one of the very few plants which are common to the two regions. 

As regards the non-arboreal vegetation of the Mexican summits, the 
list of species given at the begiuniog of this paper sufflciently illustrates 

a very much lower altitude than where we actually observed it; indeed, It appears that 
Humboldt and Boupland met with it not far from the forest of Chilpanzingo, south of 
the Mexican plateau, at an elevation of tmrely more than 4000 feet. 

* It is true that Schiede mentions the tree as rising to the timber line on Orizaba 
(Parlatore, In De Candolle's *' Prodromus"), but I believe the statement to be erroneous. 
Qaleotli's observations, which accord almost exactly with my own, place its Ihnlt at 
some 12,200 feet. Hemsley, on the other hand, reduces the elevation to 10,500 feet, a 
figure which is 1500 feet too low. 
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iia character. A few remarke from peraoDSl obserratloD maf uot, how- 
ever, be araiM. We fouDd the most varied flora — i. t., \a ihe region above 
8000 feet— OD Popocalepell, and il was bere, too, tliat the vegelation 
preaeaied itaelf in its most luxuriaat aspect.* Taking tba pbysiognomj 
of the four summits into oce gcDeral con aide ration, it may be said that 
the most noticeable or dislincllve plants are two or more species of Senecio 
HCid a lupine {Lupinua viginatui). Tlie yellow flowers of the former and 
the blue of the latter were au ornament to the vegetation almost every- 
where between 10,000 and 13.000 or 13,000 feet. Swweio ehri/iaelii, a 
graceful plant 3-4 feet iu height, reaches the limit of pines on all (our of 
the loftiest aummrta, riaiug somewhat higher, seemingly, than S. Qaleollii. 
These yellow "aalera," witli llie tall lupine, form a compact under- 
growth to the upland pines, especially where the latter have been Id one 
way or another thinned into grovea, leaving patches of open country in 
their midat. In auch localities the vegetation is truly luxuriant, and the 
eye is charmed by the brilllaDcy of color which la everywhere manifest. 
The horseman traverses a flowering prairie with his animal buried to its 
flankain the rank growtli ; on Popocatepetl, more particularly, ia this Ihe 
cose. Above 13,000 feet we found the greatest number of species In 
flower on Iitaecihuall, Here, immediately about our night's camping 
ground, at an elevalion of approximately 13,200 feet, we fuund a veritable 
garden. The ground was decked with a profusion of the blood-red 
Cailitleja lolueeTnu, the carmine Echevrrria gibbifiora {or A', teeunda f) and 
llie yellow Ageralum arbuti/vlium, while from the rock-flasures protruded 
tufls of Aipltniiim triekomann (Tar. mojui)— the only fern we were for- 
tunate enough 10 secure for our colltct ions— and partially concealed 
masses iil Ghionoiana latandulu, Pkacelia piiapiitillaidei, etc. The mois- 
ture which here accumulates from the melting snowa combines with a 
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Among the more distinctive vegetal features of the lower vohanic slopes 
may be cited the dense bushes or thickets of Arbutus spinulosa and (the 
rigid) Symphoricarpus microphyllun, which border the rough mule-ways for 
long distances at (approximately) the 11, 000- foot level, characterizing there 
a partial zone of their own. We found the ericaceous plants particularly 
abundant on Popocatepetl. With them is associated the magnificent red- 
flowering honeysuckle (Lonicera filosa), a stately plant 4-6 feet in height, 
which is certainly one of the most attractive growths of the region. To 
this zone succeeds a belt of composites, characterized by a special devel- 
opment of Baccharis eoncava and Erigeron maximus. It need hardly be 
said that the zonal lines — if. indeed, they are really worthy of such char- 
acterization — are not well diSerentiated ; the plants of different belts mix 
in well with one another, so that everywhere there is considerable overlap. 
Nor do the same plants always occupy the same positions on the different 
mountains. Still, an approximation to zonal separation is to an extent 
manifest, especially where the maximal development of any series of 
plants is reached. 

One of the most beautiful plants of the roadside, most abundant, per- 
haps, between 11,000 and 12,000 feet, is a pink evening primrose (prob. 
ably (Eaolhera tetraptera) with flowers somewhat smaller than those of a 
rose; the plant can, indeed, be appropriately designated the "alpine 
rose " of the Mexican mountains, as it is not unlike in general appearance 
a wild rose, though provided with only four petals. Its showy blossoms 
constitute one of the glories of the mountain roadways, but it is not 
entirely absent from favored open spots of the lower regions. We met 
with the plant abundantly in the meadows about Patzcuaro, at an eleva- 
tion barely exceeding 7000 feet. Here it was associated with Jusaieua 
repens, Cuphea proeumhens, Sisyrinchium mieranthum (.'), BaccharU con- 
ftria, etc. 

The preponderating element in the upper Mexican flora is made up of 
forms which distinctly represent the temperate and Arctic regions, and 
not of modifications (suited to a more rigorous climate) of the lower or 
basal floras of the same region. This is the condition which is found to 
characterize the high mountain floras of tropical regions generally, as 
distinguished from those of temperate climes, and for reasons which have 
been well pointed out by Engler in his exhaustive treatment on the devel- 
opment of the vegetable world.* Most of the Mexican plants occurring 
above 10,000 feet, while they are to a very great extent congeneric with 
the forms of temperate North America, are specifically almost wholly dis- 
tinct. Indeed, the relationship with the plants of the much more distant 
Andean summits, so far as the recurrence of identical specific forms is 
concerned, appears to be considerably more intimate than it is with the 
forms belonging to the north. The reason for this is to me at the present 
time entirely conjectural. 

^'* Versuch einer Eatwickelungsgeschichte der Pflanzenwelt," ii, 1882. 



The followiag Hpecies are found on the Andean summils from New 
Qrenada to Peru or Bolivia ; 

BaounculuB PeruvianuB. 

Sisymbrium caneecenB. 

Ceraatium Andinum. 

Arenaria alsinoidea. 

Colobanthus Qultonsis. 

TriMium amabile. 

Alchemllla orbiculata. 

Bftibaldiffifolia, 
" tripartita. 
" hlreutft. 

AcnoB elongate. 

ntton ceaantholdes. 

Tituschia nudicaulis. 

Lobelia nana. 

Halenia elata. 

Saratiha umbel lata. 

Mimulus glabratus. 

Veronica BerpyllKolia. 

Ainus Bcumioata. 
" Jorut lends. 

SUyriachium Bcabrum. 
.—about ten per cent, of the entire flora. Id view of the distance wliIcU 
HCparatea the two regions — some 90O to 2400 miles — this Is, after all, not 
such a small number ; indeed, tbe wonder Is rather that so manjr alpine 
forms should have found it possible, In the region of the tropics, to cross 
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The assertion of Orozco y Berra that they were also called Tenez 
arose from a misunderstanding of the letter of Hernando de Barri- 
entos to Hernando Cortes (15 21). Barrientos was not among the 
Chinantecs proper, but in another chinamiil in Chiapas.* Still 
other Chinanteca are mentioned as resident in Nicaragua. This 
Nahuatl word has absolutely no ethnographic significance. 

Several authors have confounded these Chinanteca with the 
**Tzinacanteca," or Bat-people, a Maya tribe in Tabasco and 
Chiapas. The two are nowise related. 

Location. — Their country was located in the mountains of the 
eastern portion of the State of Oaxaca and on the frontiers of the 
present State of Vera Cruz. Their neighbors on the north and east 
were Nahuatl-speaking tribes, on the south the Zapotecs and Mistecs, 
and on the west the Mazatecs and Cuicatecs, the latter supposed to 
be a distant branch of the Zapotec stock. Within these boundaries 
was a wide variety of climate, ranging from the torrid vales of the 
ticrra calienie up to the chilly regions of the high sierra, where we 
find one of their villages with the significant name **Holy Mary 
amid the Snows," Santa Maria de las Nieves. The village of 
Chinantla itself is situated in a wild and mountainous district where 
the climate is cool and rainy.f Orozco y Berra gives the names of 
thirty-four other towns inhabited by them. 

History, — The Chinantecs are an extremely ancient people who 
have resided on the spot where the Spaniards found them from the 
earliest period of the traditional history of Mexico. We first hear 
of them as having been conquered by Ahuitzotzin, ruler of Mexico. 
This event according to the chronology of Torquemada, who is our 
authority for it, J took place in the year 1488. 

They were treated by their conquerors with the utmost severity 
and cruelty, of which the historian Herrera cites several instances § 
They were glad, therefore, on the appearance of the Spaniards to 
throw off the yoke of the Mexicans and lend their aid to the invad- 
ing strangers. 

Culture. — The Chinantecs are described as a rude savage people, 
living in huts constructed of branches of trees, and devoid of the 
culture of their neighbors on either hand, the Zapotecs or the 

*See the letter of Barrientos in the Cartas y Relacioncs de Hernando CorUs. Edition of 
Don Pedro de Qayangos, Paris, 1866, pp. 204, 205 and notes. 
tE. Muhlenpfordt, Mexiko, Bd. il, s. 214. 
t Juan de Torquemada, Monarquia Indiana, Lib. il, cap. Ixlll. 
I BittoTia de Uu Jndiag, Dec. ill, Lib. ill, cap. xv. 
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Nahuas. Their principal weapon is said to have been lances of un- 
usual length which they handled with singular dexierity. 

Literature. — The first to reduce the Chinantec language to 
writing was Brother Francisco Saravia. He was 3 native of Seville, 
in Spain; by trade a rabinelmaker, in that capacity he emigrated 
to ihe City of Mexico, where he married and carried on a pros- 
perous business. The death of his wife, when he was about 
thirty-five years of age, led him to renounce the world, and in 1574 
he joined the order of Dominicans. Having been assigned to the 
province of Oaxaca, he devoted himself to studying the languageof 
the Chinantecs, and in collecting them from the caves and ravines 
in which they lived into villages where they could cultivate the soil. 
His success was great, and the natives regarded him with equal love 
and reverence. For fifty years of his long life he labored among 
them, and when he died in 1630,31 the ripe age of a nonagenarian, 
he left in the archives of his order a number of MSS. in and upon 
the language. Of these we have the titles of a Catecismo, an Arte, a 
Confesionario and Sermones. Probably the most important was his 
Gran Homilario Chinanlt^o, a copy of which he placed in every 
one of the parishes under his care, so that the native sacrisian could- 
read the homily when the priest should be prevented from attend- 
ing. More interesting to the historian doubtless was his autobio- 
graphical sketch of ihe tribe wriUen under \\\t i\\\^ Noticia dt la 
Conversion de la Nacion Chinanleca y sucesos acaecidos en elia al 
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upon it, which have also been of some service to roe, although they 
are quite fragmentary. 

The tongue is not included in Pimentel's Cuadro Descripiivo de 
las Lenf^as Indigenas de Mexico^ and there is no specimen of it 
accessible to students of linguistics. It appears, therefore, worth 
while to present a short description of its character ; the more so as 
this seems different from many American tongues on account of the 
singular simplicity of its construction. In fact, I entertain some 
doubts whether Barreda's version represents correctly the idiom in 
its pure form. It certainly reveals no such difficulties as he speaks 
of, and resembles strongly a jargon in which inflections and syn- 
tactic relations have been reduced to their lowest terms. Several 
of ihe translations of the early missionaries have proved, on exami- 
nation, to be in a jargon or trade language of a tribe, and not in 
its real speech. This may be the case here. 

The Language. — The Chinantec tongue appears to have no 
affinity with any of its neighbors. It is described as guttural, 
rough in enunciation and difficult to learn. Barreda says in his 
Prologue that many of the priests assigned to parishes in the nation 
tried in vain to acquire it, and, failing in this, attempted to intro- 
duce the Nahuatl among the Chinantecs ; and that this proving a 
failure, had asked for other fields of labor. He himself, after 
twenty years of study, had succeeded but moderately in mastering 
it, but adds that he had exercised the utmost care in translating 
the Docirina^ submitting every word in it to the most intelligent 
natives of his parish. The dialect he employed was that of Yolos, 
which differed, but not greatly, from that of other portions of the 
nation. 

The pronouns are but slightly developed — a fact in marked con- 
trast to most American tongues. The same form serves for both 
the personal and the possessive pronouns, and it is probable that 
there is no distinction between their singular and plural number, 
although a slight difference is sometimes indicated. 

Pronominal Forms — Personal and Possessive. 

I, na. We, nah. 

Thou, no. You, no. 

He, quia. They, quiaha. 

It is noteworthy that the pronoun of the third person, quia, may 
be used for either the second or the first in its possessive sense ; thus, 
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xn ehaaqui quia, " for his sins," instead of vi ^Aaafui na, as a Irans- 
btioii of " for my sins." So again, animas quia, as a translation of 
" our souls." This is analogous to the language of children, who 
do nut clearly distinguish persons, and often refer to themselves in 
forms of the third person instead of the first. 

The interrogative is he, which also serves as a relative, and with 
the addition of the adverb of place, /a, here, forms the demonstra- 
tive, hela, this, as hela cna in, "this first one." The derooDStra live 
" that " is usually given by da or nda. 

The indefinite pronoun cfta, some, some one, somebody, is fre- 
i|uently prefixed, often apparently in a collective or distinctive 
Hcnse, as ^haHuh, "some man" or men, /. e., people in general ; 
(haruhno, "thy neighbor;" ehazaquiun, "somebody bad" — the 
devil; ehajhian, "somebody else." 

In all cases the possessive pronouns are suffixed to the nouns. 
The verbal forms appear to vary considerably. A terminal eoTa 
appears to mark the infinitive, as pane, to chastise; ngueihna, to 
kill. The imperative is characterized by the pronoun, as 
Fhita ha eala phua na. 
Say thou as say I. 
The reflexive has the pronoun before and after the verb ; 
Sa juanih na. 
He bow I. 
(I bow myself.) 
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In, 7w; as, no toho, "in the belly;" no calit, '*in the calix" (sacred 

cup) ; no ehaaqui, ** in sin/' 
On, ni; as, ni altar , "on the altar ; " ni muicui la, "on this world." 
Into, lei; as hini lei gotan tan vino lei muian, " (the) bread into flesh and 

(the) wine into blood.'* 
Before, in the presence of, quiani; as quianijhian quecha, "before other 

persons." Before, in time, gean. 
After, in time, quein. 

Conjunctions. 

And, tan. 

Also, jalabajna; as, jalabajna na nina, "also I am poor." 



1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

20 

40 

50 

60 

70 

80 

100 

200 



Numerals. 

Cardinals. 

ena, 

tno, 

nne, net, 

quiu, 

na, 

niu, 

nyaa, 

nna, 

nil, 

nya, 

nyanya. 

tno laa. 

tno laa nya. 

nne la, 

nne la nya, 

quiu la. 

na la. 

nya la. 



Ordinals. 

li^ cna in. 
hela tno in. 
hela nne in, 
hela qu%u in. 
hela na in. 
hela niu in. 
Tiela nyaa in. 
hela nna in. 
hela nu in. 
Jiela nya in. 



Texts. 



Thf Lord^s Prayer. 

Phui niiha nah nujui qtdnno, qualin euid hela xi-no ; quoehe 
Lord father our heaven it in, may blessed that name-lhy ; come 

nah nujui quiehe; quali Iieli haha muycuila, jalabajna nujui; quahe 
us heaven thy ; may that will earth on, also heaven ; give 

hi nah ehaltdehahd, tan ihno chaa^i quiee mih, can jhiala in nah 
bread us all the time, andwilt-thou sins forgive us, just as we 
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ton-Tio nah g^ehi ci ehaaqui; qui mi i 
thou ua bring lo Bin ; take 
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chaaaquiutt guiani ndh ; tan ta 
sins pardon ag&iDst us ; niid no 
phui Diot geUa he tajuiu. 
Lord Ood all thla evil from. 



Extract frou the Doctrina of Barbxda. 
Porque ae bizo hombre cl hijo de He tI caleSuhne Jna Diosi 



For librornos de los maaoa del 
Demonio, 7 por redimir ooa del 

Que hizo Nucatro Sefior Jcau- 
ChrUlo para librarnoBT 

Pedcci6 muclios tormenlns. fu^ 
cruciflcado. muri6 y fu6 aepultado. 

Que lib.o nuestro Senor Jeau- 
Clirislo despuea que miirJ6 ? 

Al tercero dla deapuea que murid, 
reBcusc1i6, y & las quarenla dins 
de^pues que reau3cli6 aiibi6 6, los 
cielos y ee scntd & la mauo diestra 
de Dios padre todo poderoso. 

Vlendri oira vcz nueatro Sefior 
Jesu-ChrUto & eaie rauudo? 

Olm ve7. \ik de vcair qunudo ae 
acabe cl mundo, 4 loinnr cuenta a 



Vi caqulnne nali quaaclia lin, tan 
tI eaqulnne nah ni cbaa qui. 

He camca pliul nah Jeau Chrlsto, 
vi caquianc naht 

CangQinnc nule Juahut, cajanqua 
nl cruce, cajnne, can cahanne. 

He camea pliuinah Jesu Chrlsto, 
qua malejonne? 

Nuemui qua malejonne, cagnlbi. 
tan tno la mul qua male cagnlbi 
cangaa na nujui, tan caliulaa quaa 
clia Dios mil geilalia 11 mea. 



Coa que. nijbea mul cba in mul 

ui, Jbeaquiaquentaguilan cbaxan. 
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Quando muere la gente en este Ma jonnencha muicuila, Jabala 

muDdo, tambien mueron sus almas? JDa jon anima quiaba? 

No mueron sus almas, siD6 sola- Aza jon anima quiaba, ma jna 

mente el cuerpo muere; porque no la ba gotamba jonne ; vi aza H jon 

puede morir el alma. anima. 

Y cuando muere el cuerpo, muere Tan ma jonne gotan, jonne 

parasiempre? cnapbue? 

No puede morir' para siempre, Aza li jonne cnapbue gcilamuiba, 

porque el dia que seacabe el mundo, vi quiaba mui cba in muicui, jna 

resuscitaran todos los cuerpos, y se tno nigni cala geila gotan, tan nigni 

juntaron con sus almas, ya para cnaba animas quiaba, vi aza juacna 

nunca mas morir. li jonne. 

Adonde van las animas de los Jbia cba animas cba jon ma jonne 

defuntos quando mueren sus cuer- gotan quiaba ? 
pos? 

Las animas de los buenos van al Animas cbaqui vn cba nu jui 

cielo para siempre, porque guarda- geila muiba, cbavi bab quiu be quiu 

ron bien lo que manda la ley de bu taju quiaba Dios; tan animas cba 

Dios ; y las almas de los malos van zaquiun cba nya jui, cbavi za bab 

al infierno, porque no guardaron quiu be quiu butaju quiaba Dios. 
bicu lo que manda la ley de Dios. 
• « • • • 

Que es cielo ? lie fiu jui ? 

Cielo es un lugar lleno de mucbo Nujui cnanamba, canle nu pbueli 

y grande gloiia ; lleno de todo gloria, canl^ cala geila juayancbij, 

genero de bienes, y de todo gcnero tbia nbuiaa pbuinab Dios, xa nujui, 

de alegria, en donde estd Dios nues- geilan angelcs, tan geilan santos. 

tro Senor, la Santissima Virgen, Nda cba animas cbaquiun, clia 

todos los Angeles y todos los Santos, camea ta quiaba Dios, ma bine cala 

Alii van las almas de los buenos geila muiba, aza jua li cban. 
que sirvieron k Dios k descanear 
para siempre, que nunca se podr& 
acabar. 

English-Chinantec Vocabulary. 

Alive, ehaxan. Belly, tolio; "in tbe belly of tbe 

All, geUa, geilan, Ictgei; geUa hejna, virgin," no toho xa muinne. 

** s}\ these things ;*' geila balimea, Bird, ta, 

••all-powerful." Blood, muian, muien ; ''by tbe 

And, conj., tan, blood," muien no (mM» = water 

Bad, azaquiu, taquiu, chaaquiu (= and woman). 

not good). Body, gotan; '* in body and soul," 

Because, chavi, gotan tan anima quiaha. 

Believe, to, ehanga. Boy, guana. 
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Bread, Mni. 
Breaat, ehij. 
Brotber, run. 
Child, ^n. 
Day, miiiba. 
Dead, majon, eha-jon. 
Devil, taqaiun (ace " bad "); ehalin 
(see ' aick"). 

Drink, to, nguku. 
Ear, lla)quaha. 
Earth, muyeui. 
Ettt, to, (uAu. 
Eye, manihi. 

Falae, a lie, azaeha (= not Irue). 
Father, nuA (=^ man) ; rnti; Diot mii, 
"God tbe Father." 

Foot, tehi. 
Full, eanl«. 

Girl, muiyun (--= female child). 
Give. lo. qua, qua he. 
Qood, quiu. 
Grandfather, nsuh. 
GraDdmotlier, nyaa. 
Qreat.phue; superlative, aa phueli. 
Uaud, quahaj "open thy hands," 
jiinyii'ilui! "In Iliy hands 1 



Knov.'to (cooocer), euih. 

Kill, lo, ngueihna. 

Live, to, xan. 

Magician, gin. 

Make, to (Span, bacer), mea. 

Man, nah. cha-nu 

Meal, flesh, ^no. 

Money, fit. 

Month, Ml. 

Mood, tei. 

Mother, xa, xaha. 

Mountain, hill, maa. 

Much, nu, nuU. 

Name, xi; hi xi not •• What (is) 

thy namet" 
Nephew, niece, nyaa. 
No. ata. za. 
Nothing, azaJu. 
Now, na. 

Pay.to, 9uf-A(. quei. 

Place, namba. 

Poor, Stn, nina. 

Pudenda fcmiDte, yuh. 

Pudenda viri, enu. 

Relation, a, raft, run {= brother). 

Shoulder, ca. 

Sick, • 
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With, cnaha. Work, to, ta. 

Wizard, Ian. Year, gni. 

Woman, mui, eha-mui. Yes, xa^jna, ma (iba = it is). 

Word, jw; cnaju, "one word " 



On the Mazairc Language of Mexico and its Affinities, 

By Daniel G. Brinton, M.D. 

{Read before the American Philosophical Society, January 75, i8g2.) 

In the northeastern comer of the State of Oaxaca lies a moun- 
tainous tract, watered by numerous streams, known from earliest 
times by its Aztec name Teutitlan, the Divine Land, or The Land 
of the Gods, and officially now as the district Teutitlan del 
Camino. It has about 26,000 inhabitants, a large proportion of 
whom are of native blood. These speak three radically different 
languages — the Cuicatec, which is probably a dialect of the Zapo- 
tecan stock ; the Chinantec, which stands alone, and the Mazatec, 
of which nothing whatever has been known, and which it is my aim 
to examine and, if possible, classify in the present study. 

The material I have for the purpose is an unpublished vocabulary, 
collected by a Danish officer, who was in the service of Maximilian, 
and which has been obligingly furnished me by Mr. Alphonse 
Pinart, whose extensive researches in American linguistics are well 
known. The only published materials in existence are two trans- 
lations of the Lord's Prayer into different dialects of the tongue. 
These have been reprinted by Pimentel, Bancroft and other writers. 
Their precise provenance is unknown ; as for the vocabulary, it was 
obtained at Huantla, northeast of the town of Teutitlan. 

Names. — The name Mazatecatl — plural, Mazateca — means ** Deer 
People** in the Aztec or Nahuatl language. It may have been 
given them by their Nahuatl neighbors on account of their land 
abounding in deer; or, as some say, because they worshiped the 
figure of a deer — that is, had a deer totem among them. There 
were other Mazatecas living in the present Siate of Tabasco, and 
yet others in the State of Guerrero ; but we have no reason to sup- 
pose that those ** Deer Peoples*' were at all related to these in 
Teutitlan. What they called themselves, if they had a collective 
tribal name, we do not know. 
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Nor is it certain why their country was referred to by the Aztecs 
as "The Land of the Gods." It seems likely that it was on 
account of the numerous temples that existed there, and the unusu* 
ally devotional character of the natives. The remains of these 
ancient religious structures and of the artificial rnounds which sup- 
ported them still bear witness to this, and two of their villages yet 
bear the names San Antonio de los Cues and San Juan de los Cues, 
the term cues (a Haytian word) being applied by the Spaniards to 
artificial mounds. The former is situated in the valley of the Rio 
Salado ; the latter in an adjacent valley. Unforiunately, no 
arch aso logical exploration of them has been reported.* 

Their religious character is also referred to by the early Spanish 
writers. Sahagun describes them as performing remarkable tricks 
at certain festivals, such as swallowing live snakes and frogs.f 
Mendieta speaks of their rigid fasts and abstinence from marital 
relations for fifteen days after the nuptials. The historian Herrera 
gives the following description of some of their riles ; 

"In the Province of Teulitlan, where the Mazatec language is 
spoken, which adjoined that of the Mistecs, they were accustomed 
to flay the sacrificial victims, and carried the skins to the neigh- 
boring villages, asking alms. On the day of a certain important 
festival, which took place annually, the priests ascended the temple 
and struck a war drum. At this signal all the Indians who were in 
the fields had to run to their houses and their town. Then those 
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This Xelhua was a mighty man — one of the "Giants," — and was 
surnamed the Builder, for he it was who constructed the famous 
Pyramid of Cholula. He is also referred to as chief of the Olmeca, 
an unknown, ancient people. 

We need attach little importance to these old stories, and will 
find it more profitable to turn to the language of the Mazatecas to 
discover their affiliations. 

In investigating its possible analogies with other idioms, I have 
been somewhat surprised at the relationships which it certainly dis- 
closes. These are not with the Zapotec-Mixtec stock, as I have 
(erroneously) stated in my work, The American Race^^ but with 
two quite remote and independent stocks. 

The one of these is the Chapanec,which was spoken in the present 
State of Chiapas, and also at the time of the conquest by many 
thousand natives, who occupied the shores of Lake Managua and 
Fonseca Bay, in Nicaragua, where they were known as Mangues 
and Orotinans. The dialects of this stock are closely akin to each 
other. 

The second list of affinities point to a still more remote and 
unexpected relationship. The Mangues had as neighbors beyond 
the Cordilleras, in Costa Rica, a group of related tribes — the Tala- 
mancas, Borucas, Bribris, Vizeitas, etc., whom I shall call, col- 
lectively, '* Costa Rican.** These have been satisfactorily shown 
by Dr. Max Uhle, Dr. A. Ernst and other students to be not dis- 
tantly connected with the important Chibcha stem of New Granada, 
which, at ^Jie conquest, was widely extended over that Province, 
and is the only linguistic stock of South America whose presence in 
North America has been proved. f 

After presenting the vocabulary furnished me by Mr. Pinart and 
the texts offered by Pimentel I shall pursue the comparisons of the 
stock of terms thus supplied. 

Emglish-Mazatbcan Vocabulary. 

Arm, chaX», Black, twna. 

Bad, tninda. Blue, iso. 

Banana, nacha'. Boy, »/i(2u{i(8ee ''Son"). 

Beans, nahma'. Bread, chu hi. 

Beard, tea' &, Breast (chest), animale, 

* 77^ American Race : A Linguistic Classiflcation and Ethnographic Description of the 
SaHve TrBbes qf North and South America, p. 142 (New York, 1891). 
t See 2^ American Race, pp. 184-186. 
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Brown, $chene'. 

CactUB, nan' da. 

C&t, a. ekUo. 

Clilef, ehieunai, 

Cliurch, iaai. 

Clothing, nikgt. 

Cluuds, ifi. 

Cow, ngehaha'. 

Daughter, ttadi (aee " Girl "). 

Day, guniehi. 

Dead, amiu. 

Di«, 10, cuifaae. 

Dog, no nya. 

Door, chutoa. 

Kar, leliieal. 

Earth, nanyi. 

Egg. cAo'. 

Evening, giteko. 

Eye, (cAeit. 

Eyebrows, tea iipiin (?). 

Father, taia. 

Finger, noon-Ua (see " Hani] "). 

Fire, nil. 

Foot, Uoeo. 

Forehead, ten. 

Girl, tzadi. 

Ood, niina'. 

Gold. nai<fo. 



Hent, yc^A. 

Hoaey, to. 

Hood, *a. 

MorDJDg, tanhya. 

Moalb, ttoa. 

Night, nhyv. 

Noae, nita. 

Ooion, UttM. 

Palm. tchaW. 

Paper, icAuAu'. 

PlaDtaln, nacka'. 

Ptaza. (i(if. 

Prelly, da. 

Rain, (»'. 

Red, tn{. 

River, dahot. 

Roail, diya. 

Sea, diicliicu. 

Shecj>, ehiUanga, 

Sierra, gi/iga. 

Silver, tonte/ma. 

Small, lua. 

Snow, dandya. 

Son, indi (see ■■ Boy "). 

Star, ningtiliea. 

Slone, noj/o. 

Summit, the, gnronindo. 

SuD, lui. 




1892.] ^^ [Brinton. 

The personal pronouns are : 

I, gda'. 
Thou, gdhye'. 
He, Tie. 

Of the possessives I find the following : 

Mine, na. 
Thine, li. 

The numerals are given thus : 

1 go', 

2 ho', 

3 ha'. 

4 nihu', 

5 u. 

6 hu'. 

7 yato'. 

There are two versions of the Lord's Prayer given in Pimentel's 
Cuadro Descriptivo de las Lenguas de Mexico. They evidently 
have been made by different persons, and represent different dia- 
lects of the tongue, and apparently neither is in that of Huantla, 
where the vocabulary was obtained. Both, however, are clearly 
Mazatec, and the differences disappear considerably on analysis. 

They are as follows : 

A. 

**Nadmina naina ga Ucni gahami ; sandumi Hi gatirrubanajin 

nanguili ; cuaha catamajanimaliy jacunit die nangui cunit gahami ; 

nifio rrajinna tey quitaha najin : qnUdchatahanajin gadchidtonajin 

jacunitgajin nedchata alejin chidtaga tedtunajin : guquimittacun- 

tuajin, tued tinajin xuacha catama. ' ' 



We, gahi. 




You, gahini. 




They, niahne', 

• 




jwing : 
His, W. 




Our, nahan. 




8 


hi. 


9 


nyaha' 


10 


te. 


11 


tengo. 


15 


chu. 


20 


cung. 


30 


kate. 



B. 

**Ta/a nahan f xi nacd nihaseno : chacua catoma niere : catichovd 
rico manimajin : catcma cuazuare, donjara batob cornangui, bateco 
nihasen: niotisla najin ri ganeihinixtin^ tiuto najin dehi : ni canuhi 
ri guitenajin donjara batoo/juirin ni canojin ri quiteisajin: quini- 
quenahi najin ri dan/in quisanda nongo niquesie Mei. ' ' 
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Referring to the first as A and the second as B we may make the 
following comparisons with words in the Vocabulary : 





A. 


B. 


VOCAB. 


Onr, 


miM. 




noAan. 


Father, 




lata. 


nami ("cura"). 


Thon. 


go. 


na,&. 


gahi^i. 


He«T6ii, 


gahami. 




garni. 


Eaftb, 


nangui. 


nangui. 


nangi. 


ElnKdom (thy). 


janima-U. 


manimajin. 




OlT8 (thon). 


mw>. 


nio-tula. 




To-day, 




gan^. 


gandai. 



Ub i= to ns, of us), w^in. 






Turning nowto an investigation of the affinities of the Mazatecan, 
I present the following arrangement of a number of words, with 
their corresponding terms, in dialects either of the Chapanecan or 
Chtbchan stock. It is noteworthy that very rarely do we find any 
word which is at all alike in the three. The Mazatecan terms seem 
to have been derived from two sources radically dissimilar. 

Comparison of the Mazatec with the Chapanecan and 
Chibchan Stocks. 



CHAPtNSCAN. COBTA RiCAM. 



NtW QBABADIAII. 
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Mazatbo. 


Chapaitecak. 


COHTA RiCAK. 


Hand, 


te«. 






Head, 


tku. 


Ookuat, 




Here, 


ihndi, 


jands. 




Hill, 


nindo, 


ndUi. 




Hilltop, 


gar&mindo 


, namando. 




Lightning, kuata, 


koiUk-pufMne. 






(thunder) 




Maize, 


nama. 


name. 




Man, 


ehii, 




hechUht, 


Money, 


to, 


tu-mi. 




Moon, 


$a. 




90, %U, 


Month, 


tzoa, 


duui. 




Mountain, gihya. 


gua. 




Night, 


nhyu. 


nyufui. 




Nose, 


nUu, 


nyungu. 




Bain, 


tn. 






Red, 


ini, 




b€t$-ena, $erir-ine, 


River, 


dahoe. 


naju. 




Road, 


diya. 


fUla, 




Sea, 


dachieu. 




deche, deeheqU'in, 


Small, 


tua. 




txoiM'pa, Tn 


Star, 


ningiUzea, 


najuiH, 




Stone, 


noyo. 


nyugu, noca. 




Sun, 


9Ui. 




chut. 


Teeth, 


niiyu. 


niji. 




There, 


hani. 


tuha. 




Tree, 


iya. 


nya. 




Turkey 








buzzard, ntkys. 


nekatu. 




Water, 


nanda, 
(stream) 


nanda. 




White, 


chuhua. 




iuruna, 9uat, 


Wind, 


to. 


tiho. 




Woman, 


chu. 




$oora, 


Yellow, 


$ine. 




p$i, ihoin-ore. 


I. 


ga&. 


$aho. 




My, 


na, 


nba. 




One, 


go. 


ti-ghe, ticao. 




Two, 


ho, 


hao. 




Three, 


hd, 


haui. 





Chibchaw. 

NKW GaAMADIAN. 

yta. 



M (night). 



Wtt. 



ma. 



$ue, gui. 



I think that the above comparison will leave no doubt but that 
the Mazatec is affiliated with both these stocks. With regard to 



Che Chapanecan, no other supposition will explain the substantial 
identity of the words for : 

Fire, nft and nio. 

Water, nanda and nanda (Btre&m). 

Haize, nama and name. 

Tree, 

Lightning, hiata 

Niglit, nhs/u 



Biyu 



Two, 
Three, 



and nya. 

and kcita. 

and nyu-fui. 

and niji. 

and nyagu, 

and tiita. 

and jands. 

and tiead. 

and hdai. 



Not less positive are the identities of the following words of the 
Mazatecan and Chibchan (Cosia Rican) groups : 



Moon, 

Ear, 

Eye, 

Hair, eoth 

Man, chi 

Woman, ehu 



mi wiih cAui or taa. 

la with to, tie (or za). 

lehieal with qiihyea. »ehukt. 

tcAcu wllh t'octo, oeua. 

eotke with »ch&, guyhi. 

chi w i th he- ehi-ehe. 
with 
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But how explain the extensive journey from Nicaragua to the 
norlliern limits of the State of Oaxaca? Here an ancient tradition 
of the Mangues comes to our aid. It was preserved by Father 
Remesal in his History of Chiapas ^ and runs to the effect that at a 
remote time a considerable number of the Mangues departed from 
the shores of Lake Managua and journeyed to the north, into the 
territory of the Zoques. Remesal construed this to explain the 
origin of the Chapanecs of Chiapas ; but the traditions of the latter 
do not acknowledge this derivation, and it is probable that the 
Mangues referred to some other division of their community. 
This may well have been that which conveyed a mixed dialect of 
Mangue and Costa Rican as far as the northern borders of Oaxaca. 

AVe have also early evidence that a band of the Mangues, num- 
bering about four hundred souls., occupied a town in the midst of 
the Costa Rican tribes, in the valley of Guaymi, fronting on the 
Golfo Dolce. There they were found by the Spanish explorers in 
1563.* Doubtless they absorbed more or less of the language of 
their rulers, the Guaymis; and the following identities between the 
Mazatecan and the Guaymi vocabularies (published by Mr. Pinart 
in the Revue d* Ethnographies 1887) seem conclusive. 





Mazatecan. 


Guaymi. 


Sun, 


9Ui^ 


%hui. 


Moon, 


sa. 


so. 


Head, 


tku. 


Ookaa. 


Nose, 


nito, 


nido-n. 



If these identifications are correct, they enable us to trace the 
influence of a South American linguistic stock as far into North 
America as the northern border of Oaxaca — a discovery full of sig- 
nificance for the history of the aboriginal culture of the central 
portion of the continent. 

• Peralta, Coda Rica, Nicardgua y Panama en el Siglo XVI, p. 777 (Madrid. 1883). 
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On the Taxonomf of tht Qmut Emy», C. Dwniril, 

By Dr. 0. Baur, dark UniterHty, Worthier, Mau. 

[RtaA brfore tht Amtriean I^3o»opMeal SotUty, January I, 189t.) 

I have Juet rend Pror. L. ValHaiit's paper, " Bur la SigniflcatioQ Uxi- 
nomlque du Genre Em^?. C. Dum^ril " ("Ann. 8c. Nat. Zool. el Pal.." »li' 
B^rie. ToraoxH, No. 1. Parii, 1891, pp. 61-63), Prof. Valllant attempts 
to show tliat the type of Emys is not Entyi orbieularit L., as nearly gener- 
ally admitted lately, but litludo pieta Bchneider, now generally known 
under the name of GhryMemyi pieta, and I thlnlc he la correct In this. I 
am, however, unable to follow him in alt hia other cuDcluBions. I abould 
like to add flrat, that the name propoaed by Brognlart In manuscript 
before Dum^ril had used the French name, Ics Emydes, in 1804, had been 
"Syrinx." In laidore Geoffroy-Balot- HI lair's paper on Trlonyz, pub- 
lished in 180Q,in "Aon.du Mua.d'Hist. Nat., Parts," Vol. liv, I flud the 
following note on page 8: "On liaoit dans le manuscrit demeurS aa se- 
cretariat de I'lnatitut jusqu'a la publication du volume des Savans Stran- 
gers le nom de tyrinx au lieu de celui d'emyde, mais H. Dum^ril ayant 
depuis propos4 ce dernier nom, M. Brognlart Tadopta lora de I'lmpression 
desonMtaoire.'- 

Beaidea, I should like to alate that the original paper ol Brogniart, 
"Essai d'une classiflcation naturelle des Reptilea," appeared for the first 
time in 1700. in the " Magazin encycIop£dique, ou Journal dea Sciences, 
des Lelirea et des Arts." rWig6 par A. L. Millin, Vol. vi, pp. 184-201, 
An, viil. 1700, and waa leprinied In the "Bulletin des Sciences, par la 
Sociiifi Phllomaliqiie." No. 3a, pp. 81, 83, Paris, Pluviose, an 8 de la 
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Brogniart, who proposed the Latin name "Emydes" in 1805 for 
Dum^rirs French name "lee Emydes/' had given the following species 
as belonging to it : E. ferax, E, rostrata, E, matamata, E, ItUariat E. 
pen»ylvanica, E. datisa, 

E.ferox and E. rostrata belong to ^kwya? Geoffroy, 1809 ; E. matamata 
to Chelus Dum6ril, 1806; Chslys Oppel, 1811. 

It was Merrem * who divided the remaining species of Emys into two 
groups.t 

(a) Emy$ — 

" Digiti distinct!, ungnibus acutis. 
Rostrum corneum. 
Sternum immobile." 

* Merrem, Blaaius, *' Versuch eines Systems der Amphibien," Marburg, 1820, pp. 22, 27. 

Merrem places the Testudo lutaria, with the following synonyms : Tettudo luiaria L., 
7. orbicidarig{f) L., 7. tfuropau Schneid., 7. catpica Gmel. among his Emys, not knowing 
that in this form the anterior part of the plastron is movable. 

1 1 have to say, however, that Rafinesque had already, five years before, reached the 
same conclusion in a book which is very rare, but of which my friend, Mr. S. Garman, 
has a copy. I have to thank Mr. Garman for copying for me the part relating to the 
Testudlnata. The title of the book is "Analyse de la Nature ou Tableau de I'Univers et 
des corps organist" Palerme, 1815. On page 75 we find : 

*' CryptephUi. Lea Cryptephiens. 

"Carapace infSrieure ^ 1 ou 2 valves mobiles; enfermant les membres oomme dans 
une boite. 

'*0. 3. Chaiphus R. ; 4. Uronyz R. ; 5. Didida R. ; 6. Monodida R. 

" Emydania. Les Emydiens. 

" Carapace ni coriace, ni & valves mobiles, pieds k doigts llbres ou palm^. 

"O. 7. EmydaR., Emys Dum.-, 8. Chemdyt R.; 9. Chdopus R. ; 10. Chdyda R., Chdyt 
Dum.; 11. Chdiurus R." 

Unfortunately Rafluesque did not give the names of any species with the new genera, 
nor did he give any characters. From a later paper, which was written in 1816, but not 
published before 1832, we receive some information by Rafincsque (Raflnesque, C. F. . 
•* Description of Two New Genera of Soft-shell Turtles of North America,' '^^n/^ Journal 
and Friend oj Knowledge, Vol. i, No. 2, Philadelphia, summer of 1832, pp. 64, 65. 

" Chdipkus Raf. Water turtles with valved shells, 5 claws and toes to all the feet. 

" Uronyx Raf. An anterior valve to the shell, toes and claws 5 and 4, tail with a claw. 
7. Korpioidet, etc. 

" Didida Raf. Bivalve lower shell, toes 5 and 4. Type 7. dauaa, odorata, etc. 

" Monodida Raf. Lower shell val\nilar anteriorly, toes 5 and 4. 7. rdziana, etc . 

•• Chemdyi Raf. Warty scales, no valves, 4 toes to all the feet. 7. verrucoMt etc. 

" Ckdopua Raf. No valve, toes not palmated 4 and 5. 7. pundata, etc. 

*• ChdiuTM Raf. No valves, foet palmated, a long scaly tail. 7. serpentina, etc." 

The group with movable valves, named Cryptephia by RaAnesquc, contains, there- 
fore, the genera 5if«'/u)<A«rtM = Cheliphus; C<no»ternum = Uronyx = Monoclida; Custudo 
= Didicla, part. 

The group in which the valves arc not movable, named Emydania by Raflnes(iuc, 
contains the genera Emys = Emyda ; Clcmmys = Chemelys = Chelopus ; Chdydra = 
Cbeliurus. 
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" Dlgill dielincti, UDguibua acutls. 
Rostrum corneum. 
Sterol lobo anteriore, aut utroque mobili." 

Two years laler, in 1823, Fleming establiehcd the genua Cutuda* 
for the tortolBes, in whlcb the entraDce to the cavity la formed by a lid. 
Cittiida te simply a synonym ofMerrem's Terraptnt, and lias to be aban- 
doned ilierefore. 

Inl62.^. Grayt follows Herrem, adopting the genera Emys and Tcrmpene 
(written Terraphene) ; " Cutuda Ss,j" is declared a synonym of Terra- 
la the same year Bell I published an important paper not mentioned by 
Prof. Vaillant, in which he shows that T. europma Schneid. {orbieulari* 
h.) hna to be Included in " Terrapene Mcrrem, Ciit'ida Say." He says of 
T. orbieularit L. : "On examining sometime aiuce a shell of this Epeciea, 
the first I had seen, which had lost the sternum, I was struck with the 
appearance of the articular surface from which that part had been re- 
moved, and immediately concluded that it must belong to the present 
group, having a movable breastplate, nntwiihslanding Merrem, to 
whom belongs the credit of having separated the ' Box Tortoises ' under 
hia aubgeneric divialon Tenapene, retains this species amongst his 
Emydes, the cbaracler of which, on conlradistioction to Terraptnt, ia 
that the sternum Is entire and Hxed. On consulting UchopIT, I found 
that, with his usual accuracy, that author had mentioned the movable 
acruclure of the slernum, and subsequent observations have established 
my first conjecture that it belongs lo this genus." 

Now thU Uavt* no doubt lehalecer that from 1S25 (Ac name Emj/i could 
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In 1828, Ritgen* subdivided the genus Emyi, in Efny» and Clemmys, 
and retained Terrapene Merrem. 

The following species are united with Olemmys : E punctata, planiceps, 
glutinata, centrata, subntfa, melanocephala. Of these E. punctata Schopff 
= T. guttata Schneider, has to be considered as type. 

As correctly stated by Prof. Vaillant, T. picta Schn. has to be con- 
sidered as type of Emys, and Chrysemys Gray, 1844, becomes therefore a 
synonym of Emys. 

The first author who subdivided the Terrapene Merrem, as limited by 
Bell in 1825, was G. L. Bonaparte, f who separated the American box 
tortoises under Fleming's name Cistuda in 1830 and 1831, from Emys, 
"With T. orbicularis as the type. 

In 1836, Fitzinger proposed a new name, Pyxidemys, to contain the fol- 
lowing species : T. Carolina L. (T. wAewZerfSchweigg., T. virgulata Daud.), 
StemothcBTus trifasciatus Bell , and T. amhoinemis Daud. If there would 
be an objection to the name Gistuda in the sense of Bonaparte, Fitzinger's 
name I^xidemys ought to be used with the T. Carolina L. as type. But I 
think it will be the best to use the name Cistuda in the correct form of 
Cistudo, 

As a result we have the following : 

Emys G. Dum^ril, s. str. =Ghrysemys (Gray), Type T. picta Schneider. 
Terrapene Menem =Emys (Boul.) " T. orbicularis Lin, 

Cistudo Bonap. non FleDfi.= Gistudo (Boul.) *' T, Carolina Lin. 

CyclemysBeW =Gyclemy8 (Boul.) ** E.DhorGr&y. 

Clemmys IRitgen =Glemmyspart(Boul.) ** T guttata Schn. 

I have shown some time ago that in Cistudo major Agassiz, the 
zygomatic arch is complete (Science, April 8, 1891, p. 190), as in T. amboi- 
7}«n«M Daud., notwithstanding I believe that the Asiatic and American 
forms are generically separate. I am unable to say whether T. amboi- 
nensis Daud. belongs to the genus Cyclemys Bell, with E, Dhor Gray as 
type, or not. Prof. Vaillant is inclined to place T, amboinensis in a genus 
distinct from Cyclemys Bell, for which he uses the name Terrapene. The 
correct name would be Cuora Gray, introduced in 1855. 

The whole question relating to the taxonomy of Emys Dum^ril may 
be developed in the following table : 



♦ "Ritgen.'P. A., Vereuch einer natiirlichen EInthcllung der Amphibien," **Nova 
Acta Nat. Cur.," Vol. xlv, pp. 267-2^4, Bonn, 1828. 

t Bonaparte, C. L., "Osservazionl sulla secouda ediziona del Regno Aiiimalc del Ba- 
rone Cuvier," Bologna, 1830. And " Sagslo di una distribuzione mctodica dcgli Animali 
Vertebiat Qiomale Arcadico di Scienze," etc., Roma, Vol. xlix, 1831. 




'I C. Dum^ril (Oppel.lSll). Bm}/t ituMititio) A. Anterior part 
of plastron movable. Type T. 
orMeulort* L. Oppel, 1811. 



EmyiC. Dnmfiril (Herram, 1830), Tvrrapene Herrem, 1830. 

including T. orbkvlari* L. I 



jBmyi C. Dumfiril (Gray. 1 



Tcrraptne Merrem (Bell, 1825), 
inclading the original type T. 
orbkviant L., of Oppel. 



Bmyi C. Dura. Clemmyt Ritgen, 1828. Terraptnt Uerrem (Bell). 

Type T. pieta Schn. Type T. guttata 8cbn. / \ 



Ciituda Bonap., Terrapetu Weir. 
1830. Type T. orbieu- 

Type T. Carolina L. iarit L. 
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Studies in South American Native Languages. 

By Daniel G. Brinton, M,D. 

{Read before the American Philosophical Society, February 5, i8p2.) 

Introductory. 

It is not too much to say that the languages of the native tribes 
of South America are the least known of any on the globe. The 
problems they present in their grammatical character and affinities 
remain the furthest from solution, and the materials to undertake 
such a task are the scantiest from any equal area on the earth's 
surface. In spite of the labors of such earnest workers as Von den 
Steinen, Ehrenreich, Adam, Ernst^ Darapsky, Middendorfif and 
others, there are numerous tongues of* which we know absolutely 
nothing, or have but bare and imperfect vocabularies. 

In the present series of studies I present a variety of material 
from either unpublished or rare works, accompanied by such sug- 
gestions as to its character and relations as have occurred to me in 
its preparation, and by some observations on the ethnography of 
the tribes mentioned. As I am convinced that the only ethno- 
graphic classification possible of the native tribes of America is that 
based on language, I do not hesitate to apply this whenever 
possible. 

I. 

THE TACANA GROUP. 

In my work on The American Race/^ I offered the following 
classification of this group : 

Tacana Linguistic Stock. 



Araonas, 


IsuiamaSf 


Pukapakaris, 


TumupasaSf 


AteneSf 


LecoSf 


SapiboconaSf 


Tuyumiris. 


Cavinas, 


Maracanis, 


TacanaSf 




Equaris, 


Maropas, 


ToromonaSf 





From this list we must strike out the Atcncs or Atenianos and 
Lecos^ as I shall show that these spoke a tongue nowise akin to the 

• The American Race: A JAnguiatic Oauification and Ethnographic Description qfthe 
NoHve TVtbes qf North and South America. By Daniel G. Brintou. 1 vol., 8yo, pp. 392 
(N. D. C. Hodges, New York, I8O1V 
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Tacana, in spite of some assertions to the contrary by Spanish 
writers. 

Other tribes which should probably be added to this list, as they 
are located on old maps within Tacana territory and have Tacana 



Carangues, on left bank of Rio Tarabeni. 

Chumanos, north of Lake Roguaguado. 

Poromenas, on the lower Rio Beni (or Poro), 

Samachuanes, on Rio Coroico. 

Uchupiamonas, on the Rio Uchupianiona. 

Yuiamonas, on the Rio Yuba. 

The termination monas to several of these names is the Spanish 
plural form of the Tac. manu, river, the tribes being named from 
the streams along which thev lived. 

In addition to the above I hjve found that the tribe known as 
"Guarizas" is to be included among the Tacanas. A series of 
texts in their language, comprising the Pater, the Ave and the 
Credo, was found among the papers of Cardinal Mezzofanti, and 
has been published by Prof. Emilio Teza in his Saggi inediii lii 
Lingue Americane (Pisa, 1868). The learned ediior states that all 
his endeavors to identify this language, or to ascertain the location 
or affinities of the tribe, had been fruitless. A comparison of the 
Guariza Pater with that in the Tacana, both of which I give on a 
later page, will prove the very close relationship of the two tribes. 
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valley of the river Beni (otherwise called the Rio Poro, the Rio 
Pilcopata and the Rio Madre de Dios), and in the valley of the 
latter on both banks, between South lat. 12° and 15°. At present 
the Tacana dialect proper is spoken in the towns of Tumupasa and 
Isiamas ; the Araona by the Araonas, who dwell on the banks of 
the Beni and on those of its western tributaries, known as the 
Manuripi, Tahuamanu and Uaicomanu ; the Cavinefto is confined 
to the mission of Cavinas ; the Maropa to the* Maropes, in and near 
the Pueblo de los Reyes, on the right bank of the Beni, about 
12° 30' S. lat., while the Sapis or Sapiboconas appear to have been 
the most eastern branch of the stock, as they were attached to the 
mission of the Moxos in the province of that name on the Rio 
Mamore. 

In 1831 the total number of persons speaking the dialects of 
this stock was about 6000 (D*Orbigny). The majority of these are 
nominally Christians and have fixed habitations; but the Toro- 
monas, who dwell between the rivers Madidi and Beni, in i2°-i3° 
South lat., are still uncivilized and heathens; so, also, are the 
Araonas, who are stated to be cannibals and idol worshipers. Their 
idols are geometrically shaped pieces of polished wood and stone. 
Their chief deity is *'Baba Buada," whom they identify with the 
wind, vutana^ and whose home is in the air. He is said to live 
towards the south and to be the creator of heaven and earth. The 
general term for divinity is edutzi^ and there is a zia edutzi^ god of 
maize; an agave eduizi, god of health, etc. Each edutzi has his 
own yanaconay or priest, to superintend the proper rites.* 

Loan Words. 

The Tacana-speaking tribes have for generations adjoined on the 
west the once powerful and cultivated Aymaras, and on the north 
the populous herds of the Panos. The consequences on their 
tongue have been quite marked. A number of words have been 
borrowed from both sources; but they are not so frequent nor of 
such a character as to authorize the supposition of an original unity 
with either of the stocks named. I give a list of some of these : 

Identities in Aymara and Tacana. 



Ann, 
Body, 

•E. Heath in Kq!MM City Review^ April, 1883; Col. Labr<^ in Proc. Roy. Geog. Soc., 1889 ; 
Nic Aixnentia, Explor. dd Madre de DUm, 



Aymara. 


Tacana. 


ampara. 


embai, M. 


amaya, 


eami, M. 
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Cold, 

CrVMII, 

House, 

Island, 

Ughtning, 

Man, 

Meat (flesh, body). 

Morning (Span. Mojiaiia), 

mght. 

Old, 

Star, 



VaaraUL 

marea, 

tkofma, 

ekaeha. 



kuarot 



Tacava. 
0iwflift4 M. 

MaeHS. 

iPaeiM iMdlo, T. 
«te(M. 

ii»:^iM. 

fliada, M. 

«fi, M. 
erujdi,T. 



Idbntities in Pano and Tacana. 



Blood, 

Chnd, 

Flesh, 

Hill, 

Moon, 

Small, 

Son, 

Sun, 

Tongue, 

Uncle, 

Water. 



Paxo. 
imi, 
abajue, 
narni, 

bari, 

hata, 

omibaque, 

uirii (star), 

ana, 

etieu, 

jena, 



Tagaxa. 

AM*. 

ebaeua, 
pamL 

baru 

bata, 

qui embaque, 

ireti. 

eana. 

eiicu, juju. 

ena. 



Tacana. 


Pano. 


pea. 


atehou-pe, pa-ju. 


beta. 


ta-ba, ru^ba. 



The only two numerals which can be claimed for the Tacana 
evidently also belong to the Pano : 

One, 
Two, 

The important words for maize, salt, tobacco and banana seem 
to be borrowed from other tongues : 

Maize, ehije or dije. — Probably the Pano ecluqui, which in turn is un- 
doubtedly the Eechua eherehi, roasted maize. The grain evidently 
became known to the Panos as an article of food in this prepared 
form. 

Salt, banu. — Apparently a variation of the Arawak pamu. 

Tobacco, umata or umarsi. — Doubtless, from the Tupi put-uma, Maypure 
iema. 
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Banana, bondare and naja. — The former is the Pano banara, panala, and 
naja is the same word with the first syllable omitted ; banara is but a 
corruption of banana, an Arawak word. 

The color names appear to me irreducible, except that for 
** green," which has been borrowed from the Aymara. 



White, 


patana. 


Black, 


devena. 


Blue, 


danane. 


Red, 


derena. 


Yellow, 


tidnia. 



A few similarities to the Mosetefio, a language spoken by a 
neighboring stock, may be noted : 



Tacana. 


MOSETEf^O. 


Fish, iee, 


sen. 


Foot, euaUi, 


yu. 


Gk)d, edutzi. 


dogit 


Water (river), ena, 


ogni. 


Woman, epuna, 


phen. 


But these have little significance. 




Phonetics. 





All the Tacanan dialects are facile and agreeable in their sounds, 
differing in this respect from the Aymara and Kechua, both of 
which are harsh to the European ear and almost unpronounceable to 
a foreigner. The Araona has no sound which is not capable of cor- 
rect expression by the Spanish alphabet ; but the Tacana has the 
strong English fA (as in Ms); a soft, scarcely audible aspirate, and 
a sound intermediate between /, d and r (heard in tfudu, brother ; 
fa/a, father, etc.), while the soft Spanish M (as in Span, ce, ci) is 
absent. The /is not heard in any native Tacana word. 

The statement quoted by D'Orbigny, from a MS. of one of the 
missionaries, to the effect that the Tacana is one of the most gut- 
tural and harshest of languages, is quite incorrect and could not 
have b^en intended to apply to any of the dialects of this group. 

Pronouns. 
The paradigms of the Tacana pronouns are as follows : 

I, etna. We, eevuna. 

Of me or mine, quiema. Of us, our, eciuinasa. 

For me, quiemapuji. For us, ecuana puji. 
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Tome, 


ema. 


To us, 


teuana. 


With me. 


emaruje. 


With UB, 


eeuanan^. 


Thou, 


miada. 


You. 




Thine, 


migueda. 


Your, 


mieuanata. 


For thee, 


mtyaeptpf. 


For you. 




To thee. 


mida. 


To you. 




With thee, 


mi neje. 


With you. 




He or she, 


tueda. 


That, 


Uhti. 


Those, 


tatdaeuana. 


Those, 


iehu euana. 


His or her. 


tuKda. 


This one, 


jid^. 


This. 


yhe. 


These ones, 


jidaeuana. 


These. 


yhtmana. 


Who? 


agdtni. 




Verbal 


Forms. 





or all the dialects the Tacana is richest in verbal forms, and its 
various subdialects arc less variable than its neighbors. 

Further, Armentia states that all the dialects have a dual number 
in both verbs and pronouns, but his work does not furnish the 
means of analyzing the character of this dual. As is well known to 
grammarians, there are several very different conceptions of duality 
in language. 

The notion of action in the verbal theme undergoes modiRcation 
by suffixes, thus : 
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The termination // appears to be that of the reflexive verb : 

cU»ma, to cover. 

ja damati, to cover oneself. 

The neuter is changed to the active signification by the suffix me : 

manu, to die. 

manuaiM, to kill. 

ja manitamejiji, he who has killed another. 

Many verbs are compounded by simple juxtaposition, as : 

babe, to know ; quisa, to tell ; whence : 
bdbequisa, to teach, t. 0., to tell what one knows. 

The word dabe^ to know, is itself a derivative from ba^ to see, 
which also appears in such compounds as diaba (from dia, to eat), 
to eat, seeing, 1. ^., to test or try a food (^probar la comida)\ and 
batsuatique (/f»fl/r*= above), to look upward. 

Literature and Texts. 

The literature of the Tacanan dialects — if I may apply this term 
to such meagre material — is widely scattered and difficult of access. 
Ludewig, in his Literature of American Aboriginal Languages 
(p. 206), speaks of it as a dialect of the Yurucare, with which it 
has not the slightest affinity. The same author gives the Sapi- 
bocona as a dialect of the Kechua (p. 168), and the Maropa as 
related to the Yuracare. 

Of the Tacana proper I have made use of three published 
vocabularies: i. That given by H. A. Weddell, Voyage dans le 
Nord de la Bolivie (Paris, 1859). He gives forty words and six 
numerals, obtained from a party of Tacanas from Ixiamas and 
Tumupasa, whom he met at Guanay. 2. A vocabulary of one 
hundred and fifty-seven words and six numerals, by Dr. £. R. 
Heath, contributed by him to the Kansas City Review^ April, 
1883. 3. A vocabulary of forty-eight words and ten numerals, 
accompanied by grammatical observations by the Rev. Nicholas 
Armentia, published in his Exploracion del Rio Madre de Dios 
(La Paz, 1889). 

The only printed text I have found is a small octavo of forty-one 
pages,, with the following title : 

'' Catecismo | de la | Doctrina Christiana | en Idioma Tacana | 
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por un Misionero del Colejio de | Propaganda — fide de la | Paz de 
Ayacucho | 1859. | Imprenta de Vapor. — Calle de la Aduana, 
No. 36. 

The text is entirely in Tacana, without the corresponding 
Spanish, and embraces the Pater, Credo, Salve, Smaller Catechism, 
Explanation of the Doctrine, the Via Sacra, etc. I have been 
unable to discover the author. 

Further, Armentia gives also vocabularies of the Araona and 
CavineSo dialects, and Dr. Heath supplies one of the Maropa. 
For the Sapibocona, I have relied 00 that printed by Hervas in his 
Vocatulario PoUglotlo. 

Dr. Heath refers to the great similarity between the Maropa and 
Tacana dialects, and adds the remark: "The Maropas have 
many words that have significations widely different; etra means 
bone and also hair ; biya means a louse, a wasp and urine." Prob- 
ably there is a difference in accent or inflection, which is not 
apparent to the European ear, but which to the native indicates 
which sense is intended. 

The vereion of the Lord's Prayer given below, as well as that of 
the Creed, are taken from the Catectsmo en Idwma Tacana, above 
referred to. I have added an interlinear translation of the former, 
and also a translation of the latter, as there is evidently some slight 
change of the customary phraseology. 
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Lord's Prayer in Guariza. 

Eeheza tata evaeiupaehazu anigi mi, ibbubatagigicapapuini mige evani, 
eehebe pezu papu eyueaini mi reyno, agigicapapuini mige enime eubbazu 
evaeuepaehatu batanja. Ecama geabe chinezu tiage eeheza jana pugi: 
ecTiebe jueha gigicuana ichenubage ecTieza jucha <^elahu, tuevata ecama 
eeheza majayeuana eichenubbaza : eeama tucheme age veea par*ajaja 
juehazUf chutemejubua ichenume euanazu ecama viapenege. 

It is evident that this is a version by a different hand into a 
closely allied dialect. 

Creed in Tacana. 

I believe in the Father God, of all Eama jei eania tata Dios pamapa 

things in heaven and on earth the aji, evacuapachasu ye eausu segua- 

maker ; I believe in the Lord Jesus meji ; jei eania tata Jesncristo tusa 

Christ, His only Son ; who was con- evacaa peada quita; bataji puida 

ceived by the grace of the Holy Espiritu Santasa gracia eje putzu ; 

Spirit, and was born of a virgin ; etsesa cuara Virgen cuinaida ; iche- 

he suffered under the power of nuda cuana vidinaida Pilatosa 

Pilate ; he was crucified ; he died ; emesu; tatajiji puida crususu; dapia 

he went down to limbo; from among manujiji puida, limbosu buteida ; 

the dead he arose on the third day; manujiji cuana dujusu nettianaida 

he went up to heaven ; there he is quimicha zinesu ; soatida evacuapa- 

seated on the right hand of the cha, mesa tata pamapa aji bai eni 

Father almighty; whence he shall bene cani, da jenettia epueicha 

come to judge the living and the eideni cuana, manujiji cuana equi- 

dead ; I believe in the Holy Spirit, saba pnji ; eama jei eania Espiritu 

the holy Catholic church, the com- Santosa, santa Yglesia catolicasu, 

munlon of all the saints, the pardon santo cuanasa aysaida jacti cuanasa 

of sins, and that our bodies shall rise jaditati, jucha cuanasa perdon, ecua- 

again, and that life shall not end. nasa equita quita eydeyo pupebae 

mave eide cani. 

Vocabulary — English-Tacana and Dialects. 

T.= Tacana (T. W.= Tacana of Weddell); M.= Maropa; 8.= Sapibo- 
cona ; A.= Araona ; C.= Cavineno. 
Orthography Spanish ; j = Eng. h; h scarcely perceptible; 2 = Eng. th. 

Alive, eieU^ja, T. ; escheveve, M. Ashes, etimu, T., A.; etiquimuni, C. 

All, pamapa, T.; huana', M. Aunt, nene, T., A., C. 

Always, dnja-pincha, T. Bad, mada'da, T.; emasa', M. 
Arm, e6tf^tf, T. ; embai, M. (probably (=^ma-8aida, not good). 

from ema, hand). Bark (of tree), eviti, T.; embiti, M. 

Arrow, pisa, T.; pizi, M. Beard, que' da, T.; euesa', M. 

Ascend, to, Uuati, T. Belly, etu, T. ; ««', M. ; edde,T. (W.) 
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Bird, dia, T.; ba'ni, M. 
BUck, dtverui. T.; ube'mi, M. 
Blood, ami. T. and H. 
Blue, drinane, T.; latamt', M. 
Body, equita, T., C; ea'mi, M.; 

ffutcAa, A. 
Bone, e'tTo, T.; f(ra', M. 
Bow, a, pi$atri, T.; pitatrve, M. 

(see ^rrffu). 
Boy, eanan^, «deaM, T-i dr^a'w, 

M. (see J/an); (tfro.A.i (bucuapi, 

C. <Bee CAtId ; m Is the diminu- 

Uve Bufflx). 
Breaato (=mamma!),atru,T. and H. 
Brother (my elder), quema-onki. 

T.; be'tri. M. 
Brother (my younger), qvema-coa', 

T. ; ehintri, M. 
Brother, tan, viUeeua, A. ; jau, uti, 

C. 
Canne, eua'btia,T.;ewtn^', H., A.; 

euaba, C. (Ay mare). 
Charcoal, etide, T. ; <f«(^ A. ; elintt- 

lete. C. 
Cliest, the, ttrtdn. T. ; eehentru. M. 

(breast bone? see Bone). 
Child, «J<ii;wa, T. 
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Duck, a, u'e, T. ; cu'i J, H. 

Ear, «f<ija, T.; tthatut'na, M. 

Earth (land), mrdi, edua, T. ; trwfri, 
M.; nweAt, C.,S.; «ua, mM^ A. 

Eai, to, dia-dia, T.; ebaneha, H. 

BgK. ''ji. T. and M. 

Evening, trineU'a, T.; trintqua, M. 
(iee JOay). 

Eye, elradTU'ndTU, T.; ttaehundrv, 
M. 1 efuocAuru, S. (Ke SUUr, 
EldtrAoA Hair; apparently "Bis- 
ter hairs," i. «., eyebrows, eye- 
Face, tmbu, T. and M. 

Father, my (by son), rema-tata.T.; 
qui-tala.Vl.; lata, or eheetta, 8.C. 

Father, ray (by daughter), rema- 
tala, T.: qai-tala. il. 

Far, iiqu^da, T.; Avofumi, M. 

Feathers, eina.'T.; eavqua, M. (com- 
pare Hair). 

Fingers, ema, T. ; tmechuja, M, 
(=:head of band). 

Fire, fua'h", T.; ewo'(i, M., 8., A.; 
«(iyu»', C; o(ro, T. (W.) (compare 
Atket and (Food). 

Fish, »Ui. M.; IM, T.;>, A. 




V^Sn ^ rBrlnMit. H 


Good, taida. iaipiatc.T. ; jaiulra, M. 


Liglilnlng, lieru-tierti. T.; jHi-jili 


GmM. nvt-a.T.: ta'ji. M. 


M.; iirtp.». S. 


Great, aida. T.; haymi. M. 


Love, to, e*buaB'b<i. T.-, iinfrr<- 


Green, tMna. T.; xhepiii. M. 


nimtu, M, 


Hair, tehii-rna, T.; f/ni, M.; mAhu. 


Miiize.rfyB, T.; .Aye, M.; zia. A. 


8. (Bee Bead, Feather, Wing). 


Make, to (Sp. Aater). ha. T. 


Hand. t'ma. T.: on*. H., 8.. A.- 


Man,d<.>.T.,C.; drt/a, M.; «ow/. 


em-tun. a 


8.; dtja. m^ha, A. 


HeCproo.). ft* edif. T.; (aw. M, 


Many, yueaa'd-i. T. ; rfr«ye. M. 


Head, ccAu. T. ; tehitja. H. nnd 8. 


Meat. akht.T.: ea'mt, M.; y-imi, 


Khua. A. : iV«fo, C. 


A.; erami. C, 


nejin. maiv'mit. T ; mufimu'. M. 


Money, cAipito, T. 


tmo/abo, A.; trnjiw, C. 


Moon. 6fl'di,T., A.,C.; iantrV. M.; 


neavea. etaeuepana, S.; etarvn- 


6uW. 8. 


paeha, T.; b<iepo, T. (W.). 


Marnlng, matachv.T-: mai'ta. M. 


Hera, upi'ca. T.; w«t(', M. 


Mother, my (by aon or daughter), 


^ Hitl, a (ov mniintain), «ma&i, T. 


qtumiigria'ra, T.; qiUeua. M.; 


aainti. M. (probablj' from ema. 


cua. S.: it,ttia.di. A.: waAa', C. 


extremiiy, point, Imod). 


Moutli, aqwUri, T.; *ffUB'(r«, M.; 


Hoi. »ina'di>, T.; zmlH-trimt. M. 


ebbo, T. (W.). 


Housn, /j(fj,T-:</"i, M., A.; tlara.C 


Muflquito. lanioidi. T.; dr^ M. 


Husband, ray. quemayati.'T.; qui- 


My, jwmo, T, ; ^i'. M. 


aee. M. 


Name, ebani, T.; tnUxiai, M. 


1 (pron,), «n" (active form, ca'ma). 


NaiU, watteAi, T.; oma (k».-. M. 


T. ; t'mi. M. 


(Bee Sand). 


Ice, M'na, T. 


Near. Roriic, T.; drnna', 31. 


lorant, sfln-M«-cftWi, T. {seo Boy); 


Neck, tti'pi. T. and M, and S. 


tfonana, M. 




Iron, jwflmn', M. 


Night, Uta. T. ; apume'. M. 


t«lani), tdiipv'pu. T.; Ueha'pupv. M. 


No, ma'e«, T. and M. 


Jm (Sp. olta),JMlu. T..A.; rmaW- 


Nose, en-tni. T. ; eti. M. and S. 


cwa, C. 


Old. Mi. T. ; e'«fc M. 


Keitin, ro'/o, T. 


Our, ecuanaia, T. 


Kill, ». manurtw. «n(ivi«a«i. T.; 


People, endrani.T.: driemiqua'na. 


mant'me. St. 


M. 


Knife. «<:Atto. M. (Spanish). 


Plantain (Sp. plaiaao), nata. T.; 


Know, lo. A«6e. T, 


noja. A.; hondart.C. 


Uke. bai. T. BQd M.; sabilMTt. 8. 


Prairie, naiio'nt, T. 


(m ITtti-r). 


Rain, nai. T. and H. 


Lungh, lo. yiitha'ti. T,; yatcki-bati. 


Rullleauake, baeua d'ida, T.; «um 


H. 


ta£ua, H. (Bee Snake). 


Leaf, a, «?wn«'. M. 


Red, d<r«fla. T. ; vlrHmr. M. 1 


Le»rn. babe tiua. T. 


River, ena, T.-.fnana. A.; exeptrta- 


Ug. tlida'da. T.; rta', M.; «(o. 


rida. C. («ia = waler). 


1 T. CW.). 


Rivulet, eno4«su<, T. (= child- 


^^I^U). bidumimi, T.; ta'na. M. 
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Kmd, edidi. T.; ediri. A..; tdigi, C. 
Run, to, jvdu'da.T. ; vandruadu, M. 
Bait, baau, T. ; bano, M. 
Say, to, quita, T. 
See, to. ba. T.;jam-baU. M. 
Silver, iiep«. T.; tepe. A.. 
Slog, to, laltu, T. ; ta(ru, M. 
Sisler, tatna. A.; fatna. T.; naii, 

iam, C. 
Sister, my elder, fuema-dtt'du. T,; 

drundru, M. 
Slater, my younger, quemaUma, T.; 

la'na, M. (in 31. eldest brother 

sayB cani lo his youngest siBter), 
Sil, lo, aniu'ii, T. : animhotia, M. 
Skin, ibbai. T. (W.). 
Sky, bueyu'pa, T.; embaquapaf.ha' , 

M. 
Sleep, lo, tabi, T. and M. 
Small, chirli, T.; batani'chi, M. 
Snake, bdcun, T. and M. 
Sou, my (by father or motber), 

quema-embanti, T.; gai-embaqaa, 

M.; «nn. A..; ebaeua.T. C. (see 

(7A«W, DiiuglUer). 
Soul, tnidii, T. ; ej'iay, A.; ya(a- 



Speak, I 



mimi, T. and Al. 



S6 [T«b.h 

Think, lo, ptba, T., A.; odsfto, C. 

This, yht, T.; <y«, M, 

Thorn, aqaida. T.; oewita. A.; 
aneija, C. 

Thou, mf-clo, T.;.nii-«^ M, 

Thumb, tma^hvai, T.; MiM-e&ttfa> 
M. (see Hand, Fingers, Head). 

Thunder, etiria'ni, T. ; ti'ri, M. 

Tobacco, umar'ii, T.; umaia, M. 

To-day, jeave, T. and M. 

To-morrow, maita-puicha, T.; ton- 
tra, M. (see TeiUrday'). 

Toes. eyaatri'-n'troBa, T. ; rnaln- 
ti«Ai, H. (see Foot and JToib). 

Tongue, eana, T.,M. and 8. 

Tortoise, dati, T.; drn'f^ M. 

Town, «>«'(/<, T.; Quntrt', lA.\erert. 
A.; fpu, C. (see £i>uK). 

Tree, a'gai, T. and M. ; acui. A., C. 

tIncle,juja.T., A.; eueu. C. (acele- 
braicd word, probably of Carib 
origin, on which Martius founded 
his class Iflcatiou of the "Quck" 
nations). 

Walk, lo, wreatt', T, ; aw, M. 

Warrior, jamc^i tipuji (a quarrel- 
some person), H. 

Water, eati.T.; yu'vi. M.; euei, 8., 
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Work, to, mudumudUf T. ; mundru, 

M. 
Ye or you, micuanatT. ; mica've, M. 
Year, mara, S. 
Yellow, tidnia, T.; zahiLami'y M. 



Yes, dA^, T.; ««, M. 

Yesterday, maita puieha, T. ; maita, 

M. (see 7V>-»wrr(w). 
Young, edea-ve, T. ; dreja-ww, M. 

(= young man). 



Numerals. 

1 , pea, peada, peara, T. ; pembive, M. ; pebi, S. ; equene. Cat. 

2, &eto, T., M. and S. 

3, quimicha, T.; camUclia, M. (Aymara). 

4, puH, T. and M. (Aymara). 

5, pichica, T. and M. (Aymara). 

6, siicuta, T. and M. (Aymara). 

7, m^, T. (Spanish). 

8, ocho (Spanish). 

9, nueve (Spanish). 

10, tunca, M. (Aymara); peara tunea, T. 

20, beta tunca, M. (Aymara). 

Tacana-English Vocabulary. 



Aieha, meat, flesh. 
Aida, great 
Ami, blood. 
Aniuti, to sit. 
A'no, woman, wife. 
Apareje, friend. 
Aquatri, mouth. 
Aqui, tree. 
Aquida, thorn. 
Arease, to walk. 
Atru, mamnue. 
Aydeni, who. 
Ba, to see. 
Babe, to know. 
BabequUa, to teach. 
Babe-tsua, to learn. 
Bacua, snake. 
Baeua-dada, rattlesomke. 
Badi, moon. 
Bai, lake. 
Banu, salt 
Baque, a deer. 
i?eiM, wind. 
.B^to, two. 



Bueyupa, sky. 

Dudu, sister (elder). 

Canane, a boy. 

Ca;it, sister (by brother). 

C /licit, small. 

China, green. 

ChipUo, money. 

Chupia, there. 

CoH, younger brother. 

Coto, kettle. 

Oijuibua, canoe. 

Cuati, fire. 

D^ja-piucha, always. 

Danane, blue. 

Dapiate, there. 

DaU, tortoise. 

2>49'4, man. 

2)«l>«, silver. 

Derena, red. 

Dettna, black. 

IHa, bird. 

Dia-dia, to eat. 

2>yif, maize. 

EatM, t/>ngue. 

Ka'na, ice. 

137. H. PRfSTED MASCH %. l^fSrS. 
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Sfiti. tfaltr. 
HboHi, DHme. 
Kbbai. skin. 

Kbut, krm. 
Kfhii. bead. 
Kfkuenii. hair. 
Jlfcli. old. 
Keuana, we. 
ffeuanato, our. 
Xileave, youDg. 
SilAU, road, path. 
Kiiqja, the ear. 
A'cJopupu. Igland. 
IAImm, a bof . 
A'dua, earth, land. 
£A«, ycB. 
Eielfja, alive. 
Ki'iia, wood, 
/fitia, feathers. 
^, an egg. 
fijijt, forest. 
i^'CJ, bouse. 
Bjude, town, 
fmu, or Mma, I. 
K'ma, band, nDgers. 
E'maehuai, thumb. 
Kinali. forebead. 
Kmata. hill. 



Btirimi. thnader. 

Ktra dritndru, the eye. 

Mre, tooth. 

Etredu, the chest. 

£(r0, bone. 

£tu. belly. 

Etvbay, star. 

Evaeu^aeha, heaven . 

Eneni, nose. 

fntft, bark of a tree. 

3a, to do, to make. 

m. to driok. 

/r«((, suD. 

Jana, food. 

■^«<ic«, to-day. 

Jenu, gquasb. 

Judu'dw, to run. 

Jujv, uncle. 

Jutu, Jar. 

Ltza, night. 

Madada, bad. 

Maeta paieha, to-moTrow i 

J/nnu, to die. 
Manuame, to kill. 
Maavjyi, dead. 
Magumo, heart. 
Mataeku, uoroiag. 
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Piba, to think. 
Pichiea, five. 
Pisa, arrow. 
PUatri, a bow. 
Pue, to come. 
Pusi, four. 
Putt, to go. 
Putu, girl. 
Quara, mother. 
Queda, beard. 
Quema, my. 
Quietsunu, when. 
Qutmicha, three. 
QuMa, to say, to tell. 
Saipiave, good. 
8ani, musquito. 
Satsu, to sing. 
Se'e, a duck. 
Sinada, hot. 
iSiit, fish. 
Sueuta, six. 
Tbdi, to sleep, 
rti/fl. father. 
Jta, to give. 
Tidnia, yellow. 
Tiritiri, to dance. 



Tona, sister (younger). 
IWn^, day. 
Trinetia, evening. 
Tsada, to wish. 
Tieru-tseru, lightning. 
7W, to steal. 
THa-isia, to cry. 
T'ftfo^f, to ascend. 
Tuchedaf strong. 
Ihi-edu, he. 

Tumu, a stone or rock. 
Uchi, a dog. 
Uitzecua, brother. 
UmoTsif tobacco. 
Upica, here. 
Uqueda, far. 
Fer«-cfr«, a fly. 
Tarn, husband. 
Tchu, that. 

Tchucuana, those, they. 
Tdebati, to laugh. 
7A«, this. 
TiLetiada, many. 
Zatna, sister. 
Zcfu, brother. 



II. 



THE JIVARO LANGUAGE. 

The material which I have to present on this language is entirely 
from unpublished sources, and is the more valuable as, so far as I 
know, not even a vocabulary of this important idiom has ever been 
printed. 

The Jivaros (Givaros, Xivaros, Hibaros, Xeberos, etc.) are a 
numerous and powerful nation, mostly yet in a savage state, who 
dwell about the head waters of the rivers Paute, Morona, Santiago 
and other upper affluents of the Marallon, between 2^ and 4^ y/ 
South latitude, where they occupy the eastern slope of the Cordil- 
leras. I have described their general culture and history in my 
work on The Amurican Race^ pp. 282-284. 

They arc said to present the peculiarity of unfjs*jal lightn«!rfs in 
color, and features of a decidedly Aryan typt.* Thevt traits liave 



• **Aq^»r dlrai le type cm.rxaii'^'s^ 7 ^^Jdizjk. ' mja \^\\i*iT hMf^ H, SCtipint, i& 
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been usually explained by a supposed extensive infusion of Spanish 
blood when their ancestors captured the city of LogroDo in 1599 
and carried off the white women as wives. More probably they 
share, with the Yurucares, Tacanas and other Andean nations, the 
peculiarity of a complexion several shades lighter than that of the 
Kechuas and Aymaras. 

They have been little influenced by European visitors. A recent 
authority states that there are scarcely a hundred and fifty Christian 
families in the whole of the immense province of Canolos, a part of 
which they inhabit, and the area of which is more than 8000 square 
leagues.* 

The sources which I have had at command are two MSS. in the 
British Museum, the name of the author not given, but from some 
remarks probably a German Jesuit, who was a missionary to the 
tribe towards the close of the last century. 

The titles are : 

" Vocabulario en la Lengua Castellana, la del Ynga, y Xebera." 
Small 8vo, fol. 35. The vocabulary embraces about 1300 words, 
and is apparently complete. 

"Gramatica de la Lengua Xebera." Same size. This MS. is 
imperfect, leaves being lacking both at the beginning and the end. 

From these MSS. I have prepared the following sketch of this 
tongue. 



Phonetics. 




1892.] t)l [Brinton. 

frequently omitted or uttered so slightly as to be scarcely audible. 
In the syllables quec and qued the final consonants are rarely clear, 
and both often have the sound q^^. In the vocabulary the o and 
sch should be pronounced as in German. 

Nouns. 
The relations of nouns are indicated by suffixes, e,g, : 

Tana, the forest. 

Tananqitee, to the forest, or, in the forest. 

Tanancla, from the forest. 

Some words indicate the genitive relation by the termination 
qui. 

Nouns may be formed from verbals by the suffix ni or di, as 
timinlec, I die ; timipij the dead person, the corpse ; also by the 
suffix asu, as dacotaUc^ I am ashamed ; dacotasu, one who is 
ashamed. The infix cuda has the same effect. 

The instrumental sense is conveyed by the termination c, which 
is the abbreviation of quec or quecla. 

Seotk, knife. 

Seotic queCt with a knife. 

'• With," in the sense of accompaniment, is expressed by /ec, as: 

Sadamlect with a married man. 
Paparulec, with my father. 

Direction from is indicated by the termination ^^^/a/ "for" 
or '* instead of" by maUg^ as : 

yatquimaleg, for or in place of another. 

Pronouns. 
The personal pronouns are : 

I, eoa, qita. We, cttda, qutnmoa, mapoa. 

Thou, quenma. You, quthma'ma. 

He or she, nana. They, nauba, nanalosa, nanadap'r- 

losa. 
This one, oiu. Those, atudap'rloia. 

The possessives are : 

Mine, quaqtii, ru, ea. Our, eudaqui, mapoa. 

Thine, quenmaqui, paUn, ma. Your, qxunmamaqui, paUnma. 

His, nanaquL Their, nanaqui. 



The second fonns above given are suffixes or infixes, as : 

Sudaru, ray husband. 

Budapalin, ihj basbond. 
Loantaeaiu. my desire. 
Loantamaiit, ihy desire. 
Loantaiu, bla desire. 

As usual in American languages, there is no relative pronoun, its 
place being supplied by participial constructions. 

Number and Gender. 

Names of inanimate objects usually undergo no change in the 
plural. For persons the plural is formed by adding the suffix /ota 
or nanlosa. In posscssives the plural suffix is often na, as : 

Bueha, s sin. 
Buchaneng, his sin. 
Haehanengna, bis alas. 



In verbals and verbs the plural termination may be dSe, as ; 
Suehapidce, sioniDgs. 




1882. 1 ^*^ f Brinton. 

Numerals. 

The ancient cardinal and ordinal numbers of the Jivaros were as 
follows : 

1, ala. 

2, etUu, 

3, ecUa, 

4, encaiu. 

5, (Uacotegladu (ala, one ; otegla, hand ; du, terminaUoD). 

6, irUimutu (the thumb, of the second hand). 

7, tannituna (the index finger, of the second hand). 

8, tannituna eabiasu (=the finger next the index). 

9, bitin otegla caM<uu. 

10, catogladu (= two hands). 

This cumbrous plan has long been superseded by the adoption 
from the Kechua of the names of numbers above five, so that the 
present numeration is : 

1, ala, 5, aUsteoUgladu. 9, iskan. 

2, eatu. 6, sokta. 10, ehunka. 

3, edla. 7, ganehis. 100, pazai. 

4, encaiu, 8, pusae. 

Particles. 

A marked feature of this tongue, which it shares with so many 
others on the American Continent, is the abounding use of particles 
to modify the meaning of roots and themes. Whether these are to 
be regarded as themselves the remnants of worn-down themes, or 
as primitive phonetic elements, is a yet unsettled question, though 
for myself I incline to the latter opinion. The MS. I am quoting 
gives a long list of such significant particles, the most important of 
which are as follows : 

a or ^ indic&tes causative action on another ; as uranUe, I eat ; auranUc, 

I cause another to eat. 
apa or ^ denotes present action, as nambUee, I live ; nambiapalu, I am 

now lirin;!. 
ata or anda is a safllx denoting an interrogation, 
ctfit, as an infix, denotes action about to take place. 
Uala, as an infix, signifies that the action is of a [permanent character. 
imho, as so infix, ooovejs a negative senile, and is often employed with 

tlM icgukr Mfrtive, e#ia. 
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ifu. [aaerted before the terininaUon of verbs, indicates that the action is 

done for another, 
la, Infixed, slgniBes that the action is for this one time oolj'. 
tauan, infixed, couTejs the sense that the action is shared by all present. 
na, as a suffix, indicates habit, as iittuliiia, he who Is habitually in a bad 

temper. 
nunda. Infixed in the present tense, denotes that the action takes place at 

some other time ; as notoimndaUc, I do it (am accustomed to do 11, 

but am not doing It now). 
pa or mba, an afflrmatorj suffix. 
qui, as an Infix, denotes that the action takes place where the speaker h 

at the time. 
(( is a frequent euphonic suffix, which does not alter the meaning. 
tan, as suffix or Infix, denotes poaseBStoa; as hwhavanloia, those who 

have sins. 
vanan, like ttu, signifies action Tor another; a,B mueliavananamatu, thou 

who asks for us. 
ya or nara, as a prefix, intimates a wish or desire; as paUe, I see ; j/apalee, 

I wish to see. 
yn, as a prefix, denotes reciprocal or mutual action ; as yainmali, thej 

desire to take each other (In marriage). 

Verbs. 

The verbs have but two lenses, the present and the future. 
Occasionally the adverb tpa, now, is prefixed lo define the present, 
and nuca, pi. naupa, to denote a past time. 

The formation of the future is frequently irregular, but the 
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dosuc7if I am bad. In a similar sense the verb nolec or niieCf I do 
thus, I am thus, is often heard. 

There is no trace of a true passive voice, its place being supplied 
by the sense of the verb or by particles. 

At the conclusion of his MS. the author inserts two versions of the 
Lord's Prayer — the one ** in the Xebera language, as it was spoken 
in the earliest times of the mission," the translation being that of 
Father Lucas de la Cueva (about 1655) ; the second in the language 
of the period of the writer, which I suppose to have been about one 
hundred and fifty years later. 

Of the second or later of these I have ventured an interlinear 
translation, while the former I insert without a rendering. 

Lord's Prayer in Jivaro — Later Version. 

Papa mapoa, moininariloquec napala; linlinpalin nomisaruu mucJiai ; 

Father our, heaven ia art thou ; name thy holy become; 

qti€nmaquinlo$amasu eudaquee unadiai; loantamasu nomUamu notoi 

thy kingdom us to come; desire thy holy be 

maponsu moininanloquee, nanapotu pilaa$u lupaquec unda; uglilo$a 

as heaven in, earth in ; daily 

tandamapoa epala v^li encaodec ; cudaqui huchabidoc anuladoc, maponsu 

bread our now to-day give; our sins forgive, as 

quenmoa unda alapila dape^dlosaqui huchanengna anulalidoc; anerata 

we others their sins forgive ; 

quenmoa dentcUutan, quenmoa cola Dioi ayuaimbocaquec ; nanamengtu 

our our us 

moimboeuouegla atiegodae. 
evil from deliver. 

Lord's Prayer in Jivaro — Earlier Version. 

Papa mapoa, moienquec napalae linlinpalin ruchapalin; quenma qiiUom 
eamasu eudaquee undiai. Loantaeasu noUtiuma mapolina mosninanloquee 
inosupUa oMumincenloq^ite unda. Uglilo$a tanda epala ugli eneaodoc 
nulaodoe eutaqui hudabidoc ; dengquina euda anulalidoc aubaqui hucha 
nengna ; anerata apolata muchaquec amengdana ; moimboeaeuquegla atiego. 

English-Jivaro Vocabulary. 

Above, mo$enquee. Ask, to, muefui. 

Ankle, tula. Bad, m^jaimboBu, aperoeu. 

Arm, da'mpa. BeanI, amuruiola nottri. 

Arrow, na'wM. Belly, du', metpi, oquiuUc. 

Aabamed, to be, dae^ialse. Below, vUenquee, 

FBoa AMSB. rmuAm, toe ctt IZJ, i. pkixtcd mabch 19, IH^. 



BilDtonO 

Bird, ilant'r, tiptrUu. 
Bluck, eatli, eadladatu. 
Blind, dapina. 
Blood, vogladte. 
Blue, eareato. 
Body, logueglo, timipi. 
Booe, lanti. 
Born, to be, odiUc. 
Boy, tUa. 
Branch, ta&mee. 
Br&Te, Tian'tapi. 
Breast, raudtn, titoi. 
Brother, yalli, yujru'uc. 
Bura, to, vgedaUe. 
Buj. to, ucotatolee. 
Calnbash, pabi. 
Call, to, poclolee. 
Child, babi. 
Clothing, capi. 
Come, to, uadiaUe. 
Cold no'qiied, noq'r. 
Cotton, piterlu, bouagpalo. 
Cover, to, pataalalee. 
Dance, to, danzalec. 
Dawn, to, ugliti. 
Day, 'ugli. 
Dead, limianm. 
Dear, Ctadn, nti/ti'Iu. 



Field, tiq'n haua. 
Finish, to, latantuUc. 
Fire, poung. 
Fish, $amtT, lapiiamed. 
Fleah, meat, eanan. 
Flint, mo$ed. 
Flute, pi'leana. 
Flower, a, danea. 
Food, ea'to'. 
Foot, ia'ndec. 
Forehead, teqiuda'. 
Forest, tana. 
Girl, eilalu. 
Give. to. n'gaUx. 
Go. 10, poke. 
Gold, uri. 
Good, moa, 7noali. 
Grandfather, papaiangu. 
Grandmother, ami'. 
Great, cunt, chi. halupi. 

Grow, to, ziiialte. 
Hair, hiatic. 
Hammock, ta'la. 
Hand, oUgla. 
Have, to. nati, napali. 
Head, miui. 
Hear, to, Ut'oeUe. 
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Last, na'pi. 

Learn, to, nintitanalec. 

Life, namhiacasu. 

Light, a, ugli, ocli. 

Light a fire, to, atengtulec. 

Lightning, yumerlec. 

Lip, u^Uc. 

Live, to, nambiUc, 

Lizard, tuda, lili. 

Love, to, tarCdenUe. 

Maize, totm, idtrUa. 

Man (vir), qutnmopinen. 

3Iarried man, sadalec. 

Married woman, sudaUc. 

Medicine man, wizard, pichotcuu 

muda. 
Monkey, duda, isolo, lolo. 
Moon, ducat. 
More, hapia. 
Most, halupi, mointi. 
Mother, auaut. 
Mouth, lala'. 
Much, eupi^ bapo. 
Name« linlin or linlia. 
Navel, mumu'la. 
Near, pa'vla. 
New, na'lu. 
Night, dogpQi. 
No, eola. 
No6e, ne'tic. 
Now, epald. 
Old, ioi'ierpi. 
Old (man), tn9'p%to$u. 
Old (woman), ta4'$erUa. 
Open, to, hoq^rUc. 
People, tapomuda. 
Prmj, to, maUalte. 
Raft, »^H'. 
Rain, to, oUi»^ olamii. 
Rainbow, pod^'ika. 
Red, pip'ratu, to^ma. 
Road, de^un. 
Root, oUcnin. 
Ron, to, Uf4iJU€. 
Salt, lamu'la. 
Saj, tov talbc. 



Semen, miladoe. 

Send, to, piuglee. 

Shade, shadow, dachu'na. 

Sierra, obituna. 

Sin, a, hucha. 

Sing, to, peelalee. 

Silver, culiqued. 

Sister, chayaue, cadecuc. 

Sleep, hUilec. 

Small, hameeha. 

Smoke, cadlo or callo. 

Snake, daiui. 

Soul, tada, timipi. 

Spaniard, vadan. 

Speak, to, laonlec, lalaUc. 

Star, tandola. 

Stick, na'la^ unguna. 

Strong, nantapi. 

Sun, quo' qui. 

Sweet, yali. 

Take, to, malee. 

Tame, daiali. 

Tapir, pahuala. 

Teach, to, anintiluUc. 

Throat, unqued. 

Thumb, intimutu. 

To, quic. 

Tobacco, pitUtrlo, uhuaUc. 

Tongue, nirugla. 

Tooth, la'Uc. 

Totem, clan, patun. 

Town, ninan'lo. 

Tree, nala, 9qaig'ui/Ui. 

Turtle, mado. 

Uncle, aprcha. 

Vallcv, sa'ra". 

Virgin, inUad. 

Wall, Uip^i, paUnpi. 

Water, <^>. 

White, d^id^fpu/i'tu. 

Who, d4^g. 

Wind, UtHl^'a. 

Within, q^fuyU, 

Without, a'dipi. 

Woman, ''*i/Mpr*, *a4a. 

Wrxyi, d^^MH, 

Yellow, Kfi/ipu.a^. 



THE CHOLONA LANGUAGE. 

Nothing has heretofore been printed of the language of the 
Cholonas. This tribe dwells on the left bank of the upper Hual- 
laga river, between 8°-^° 30' South latitude. They were visited 
by Edward Pceppig in 1819, when he found them to number about 
1000 soul!:, scattered in mis.sions on the banks of the Monzon, 
Uchiza, Tocache and Pachiza, small streams flowing into the 
Hoallaga. At the close of the last century they occupied a mission 
with the Hibitos or Xibitos, and together numbered about 5000.* 
Focppig asserts that the Hibitos speak a wholly difTerent tongue, 
but this is denied by my MS, authorities, who acknowledge only a 
dialectic difference ; but the German traveler is correct in his state- 
ment that some of the wild Chunchos of the Sierra belong to the 
same stock. 

My source of information in regard to this language is a MS. in 
the British Museum, entitled ^rte lie la Lengua Choltma. Its 
author was Fr. Pedro dela Mata, who wrote it inTruxillo in 1748, 
from which original the MS. in question is a copy made by Fr. 
Geronimo Clota, in San Buenaventura del Valle, in 1771. It is a 
small octavo of 131 folios and is complete. Fathers Jos6 de Araujo 
and Francisco Gutierrez wrote also Artes of these dialects, but I 
have not discovered their manuscripts. There is also a MS. Arte de 
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Whether these analogies are sufficient to classify it with the Nu- 
Arawak groups of Von den Steinen is doubtful. The differences in 
the personal pronouns especially seem to isolate it from the dialects 
of that stem. 

Phonetics. 

The letters ^, //, rand / are lacking in the Cholona alphabet. 
The soft ch (as in " choose ") alternates with the soft ih ; the latter 
is represented in the Spanish alphabet by z, so that in the Arte, z 
and ch are interchangeable. Initial g is hard before all vowels. 
The vowel represented, by o is stated to be between o and «, and is 
probably the neutral vowel (as u in "but "). The initial / seems 
to represent a slight aspiration, as iayu or hayu, man. The elements 
fi and fig appear to be nasals. 

The accent always falls on the last syllable, except in some verbal 
forms, where it is found on the penult. Poeppig says that the 
sound of the spoken tongue is disagreeable to the European ear. 

Nouns. 

The relations of the nominal theme are indicated by suffixes, 
which may be arranged to appear like a declension, though not 
really such. 

Nom. — iaxiu or iayutupt the man. 

Oen. — iayuUou, of the man. 

Dot. — iayuhs or iayuge, to the man. 

Ace — iayvXe or iayutu, the man. 

Voc. — iayuey or iayupey (fern.). O man. 

Altl. — iayute or Up, pat, nic, with or by the man. 

The plural is formed by the insertion of the particle ioi, before 
the case ending. 

nunloh the men. 
nunloUoula, of the men. 
nunlolgef to the men. 
nunloUe, the men (accus.). 
nufdoUep, with or hy the men. 

The case endings are used only when required to render the 
meaning clear, as Juantup Pedro ilami, Juan killed Pedro, where 
the accusative termination is omitted, that of the nominative suffi- 
ciently indicating the relation. Certain particles also give a plural 
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sense, in which case lei is omitted. These are mec, all ; pulkm, 
along with ; (omet, incemec and pemee, signifying quantity, and 
mariMiH, as many as. Whenever the plural is indicated by the 
form of the attached pronoun, othei plural signs may be omitted. 

There is no grammatical distinction of gender in nouns, differ- 
ence of sex being indicated by the terms nun, male ; i/a, female, 
which may be either prefixed or suffixed, as : 

MttD, flunuiyu or tajrunun. 

Womkn, tlai'ayu or iagvita. 

Bo J, nunpuUvp. 

Oirl, ilapallvp. 

A neuter or epicene gender can be denoted by a suffixed S, as 
frirm, a person. 

Various suffixes are added to nouns to modify their meaning, as : 
hie, »i;nir<ring eic«t» or abuudkoce. 
:«, tu|;iiifviDg abscDce or uegkUoo. 

fii»tiij»>>'. indkating knoirtedge of a subject or practice in it. Tkis word 
is liorrowetl from Ihe Kechoa. 

PKONOL'NS. 

TTie pronouns pjssess the prominence in this tongue which they 
so frequently show in American languages. .\ll parts of speech can 
be grammatically intlected by their agency, and they generally 
sjffin; lo indicjlc the plural wilhoui i'.K insertion of the plural 
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In the transitions of verbs the pronouns are abbreviated and cer- 
tain other forms used, as : 





Singular. 




Plural. 


l8t. 


a. 


l8t. 


q. c. 


2d. 


m (masc), p (fern.). 


2d. 


m. 


3d. 


y, c, ©. 


3d. 


pa, po, fno, la. 



In adjective nouns the former class are used with euphonic 
changes, as : 

paUau, good, a good thing. 
amallau, my good or advantage. 
mimalloUt thy good or advantage. 
quimallou, our good or advantage. 
mimallauha, your good or advantage. 
chimallou, their good or advantage. 
amcUlouven, it is to my advantage. 

The possessives, which form inseparable prefixes to nouns, are 
united by means of various ellipses and euphonic changes. Ex- 
ample : 

Yuca, el. 

My yuca, anel. Our yuca, quenel. 

Thy yuca, menel. Your yuca, menelha. 

His yuca, nel. Their yuca, enel. 

Numerals. 

The numerals are employed with the addition of particles indi- 
cating the nature of the objects counted. The most usual of these 
particles appears to be z^/ or chi/. The absolute forms, without 
these suffixes, are as follows : 



1, 


an. 


2. 


ip. 


3. 


M. 


4, 


minip. 


5, 


quioc. 


6. 


ipzoc. 


7, 


quUip. 


8. 


pac. 


9, 


oean. 


10, 


alec. 



20, 


ip-Ue. 


30, 


ix-lec. 


40. 


minip'lec. 


50, 


qutoc-lec. 


60, 


ipzoC'lec. 


70, 


quili-lec. 


80, 


pac-lec. 


90, 


ocon-lee. 


100. 


apichac. 



These offer little resemblance to any other tongue, though the 
words for 8 and 9 remind one of the Chinchasuyu/a>t and iskon. 
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Alt active verbs are conjugated by transitions, formed by prefix- 
ing the pronoun of the person acting, and inserting immediately 
after it the pronoun of the person or thing acted upon. Elxample : 

ameoUan, I thee love. 

mayian, thou me watcheat. 

pagiaa, he me watches. 

aiac apachihan, my food me they give. 

mitae mapuehilan, thy food thee they give (mftsc.)- 

pUae papuehiUtn, thy food thee they give (fem.). 

lae hapuchilan, hla food him they give. 

j/tae apahtipuchan, their food them I give. 

These are forms of the verb apuchan, to put before one, a 
derivative from amchan, to put, to place. Other examples : 
ameoUfU aiwaitn. I thee wish to love. 
mneoUete mimtnnn, thou me niahest to love. 
DiotqiiiHgoUcU qviintnan. we wish to love Ood. 
Dioitap ieeoltcU ymehan, Ood wishes to love us. 

The variation in the third person plural in the transitions appears 
to depend on the following conditions : 

tno is used when the transition is from the third person singular 
to the third person plural, as in the expression, " he loves them." 

po where the transition is from any of the other persons, singular 
or plural, to the third plural, as : 
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Syntax. 

The construction of phrases will be seen from the following 
examples : 

Liman ne yayu yzip pusimpat anantumild eheetan. 

Sierra in men their houses straw with covered are. 
•*The houses of the ludiaus in the Sierra are covered with straw." 

The noun zip and the verb anantuman have their pronouns in 
the third person plural, so the plural particle ioi is omitted. 

The word chectan is an abbreviation of chiactan, the third person 
plural of the verb actan^ I stand, I am in a place. This verb is 
much used to signify a usual action with reference to a noun, as 
cot actariy I bring water; zip actan, I fix or arrange my house; 
ayllan ac tatty I make the bed, etc. 

S^anma^ yayu ixipU izoz pachacotan, 

£ach Indian his house in his idols keeps. 

"Every Indian keeps idols in his house." 

English-Cholona Vocabulary. 



Armadillo, xaz, tacla. 
Bad, evil, iiieaj. 
Black, zfiluch or chal. 
Boy, nun-puUup. 
Die. to, eolhac. 
Drink, a. axiUam. 
Drink, to. mean. 
Each, every, hanmae. 
Eyes, narhe. 
Father, pa. 

Flesh, (x>dy, ayeha (K.). 
Food, apufhan. 
Fox, #»/p. 
Girl. ilapuUup. 
Give. t". aWih. 
Good. pt^lUfU. 
Green. Uin. 
Hair. pe. 
Handf. a/m. 
Heaii, U<k. 
Hoa%e. zip, ^Aip. 
Hashiii::-^. mfltrJk. 
Idol«, izfpt, i^.Aa^k. 
Lance or <ifcr. mUi^. 



AMEB. PSILOft. SOC. XXX. 



Louse, culla. 
Love, to. agollan. 

my love, agoU. 

my lover, acoUuch, 
Maize, each. 
Man (homo), iayu or hayu. 

(male), nun. 

(niarried), muluch. 
Moon, pel. 
Mother, pan. 
Mountain, sierra, liman. 
Nose, quexum. 
Not, nothing, ma. 
Place, to, aimh/in. 
Red, Uaea. 
River, Z4>co(. 
Road, path, pana. 
Rule, to, eajfae (Kechua), 
Sick, eama. 
Silver, ekicho. 
S^m, p*iL 
Son I, z*iU f»T ehalL 
Spittle, oXle. 
Stars k^.nnti. 

137. J. PRINTED MARCH 16, \^l. 



Straw, dry grass, patin. 
Sun, muxac. 
Teeih, my, ale. 
Tongue, montey. 
Town, pulam. 
Water, eot. 
While, cheeh. 
Wife, tola. 



Will, wish, men. 






vill, ( 



I wish, 
Womaa Croinale). ila. 

itajayu. 

(married), zata. 
Word, hit. 



THE LECA LANGUAGE. 

The Lecos of the river Beni have been erroneously included in 
tlie Tacana stock by D'Orbignyand later writers (Including myself). 
The only material I have anywhere found of their language is a short 
vocabulary given in Weddell's Voyage dans U Nord de la Bolivia 
(Paris, 1851J); but this is sufficient not only to take them entirety 
out of the Tacana group, but probably to place them in an inde- 
pendent position by themselves. As Weddell's book is not to be 
found in many libraries, 1 shall translate and rearrange his list of 
words and precede it with some remarks on the tribe and its possible 
affinities. 

The Lecos are staled by Weddel! to have resided originally on 
the Rio Tipuani and its affluent, the Rio Isuaya, whence they 
removed to the banks of the Rio Mapiri. 
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Leca Analogies. 

Sun, he'no ; compare hue'no (Opone, Carib stock). 

Moon, kurea; comp. kede, nregu (Carib dialects). 

Water, dua; perhaps from Carib tuna. 

Arrow, uela; not far from Carib houU'oua. 

Arm, hepel; close to Carib yapoule, japali. 

Tooth, bikiri ; nearly the same as the kxier and yeri of Caribs. 

Heaven, kaut; almost identical with the Bakairi kxau and Carijona 

cahouet both Carib dialects. 
Legs, hoo'U; comp. Carib iehetit beti. 

I think it is safe to infer from the above comparisons that there 
is an infusion of Carib elements in the tongue ; but the material is 
too scanty to assign its true value. 

According to a count made by the missionaries in 1832 there 
were about two thousand natives at the mission of Aten, all of 
whom we may assume were Lecos. Dr. Edwin R. Heath, who 
spent two years in the valley of the Beni about 1880, does not men- 
•tion them, at least under this name, and gives no specimen of their 
language. 

In personal appearance the Lecos are described (by Weddell) as 
of pleasant expression, with straight foreheads and horizontal eyes, 
the mouth of medium size. In temperament they were frank and 
cheerful. What is unusual, they seemed totally devoid of apprecia- 
tion or care for music, and had no dances or songs of any kind. 

The alphabet of the vocabulary is the Spanish ; u is the French 
u; J as tscha in German. 

English-Leco Vocabulary. 

Arm, hefpd. Flower, iuiha. 

Arrow, uda. Forest, kanda. 

Belly, bauahobo. Hand, biuii. 

Bird, katehu. Head, barua. 

Blood, bile. Heaven, kaut. 

Body, bonotchco'io. House, nan. 

Bow, tchata'ta. Leaf, uoia. 

Child, yatchpaik. Legs, boo'te. 

Earth, lal. Man, yubata. 

Eyes, buiri. Milk, btLchuluro. 

Feet, bt9€l. Moon, kurea. 

Fingers, biui. Mountain, uotJia. 

Fire, moa. Mouth, bokbrua. 
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Nalla (flnger). biaita. 

No, nai. 

Nose, bitehiiiua. 

Rlrer, dua (water). 
Salt, ty. 
Skin, buiutehe. 
Sun, ht'no'. 



Teelli, MAiW. 
Tree, la'ta. 
ViHage, ««'«. 
Water, duo. 
Womao, fcAiMuaya. 
Wood. Aamon. 
Yea, 0.0. 



ber-leha. 
ber-bioqae 



A TEXT IN THE MAN.A.0 DIALECT. 

Two hundred years ago the Manaos occupied an extensive tract 
near where the Rio Negro empties lis dark waters into the Amazon. 
They were, indeed, ihe most numerous accolents of the Black river 
on its lower course, and were estimated at something like ten 
thousand souls. Their large and shapely canoes and plastered 
conical dwelling houses bes[K)ke a certain advancement in the 
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Dr. Spix, and published in Martius' Giossaria Linguarum Brasil' 
iensium; the other, a short catechetical work, which forms the 
material of this study, and which has never bten printed. I'he 
original is in the British Museum, Manuscript Department, and 
bears the title : 

** Douirina christa* a pella Lingoa dos Manaos^ 

It has long been known to bibliographers, and is referred to by 
both Ludewig and Von Martins, but no one has copied or pub- 
lished any portion of it. Its authorship and precise date are un- 
known, but it has the appearance of a draft or copy of an older 
work, which it would seem was composed in 1740. The orthog- 
raphy of the Portuguese words is somewhat irregular, and there 
also seems to be an uncertainty in the spelling of various native 
terms. The extract which I give is about one-half of the whole, 
and is sufficient to show the character of the tongue. 

A comparison of the words of the text with those collected by 
Spix about a century later shows little change in the dialect, 
especially when the difference in the method of transcription is 
allowed for, the writer of the text having employed the phonetics 
of the Portuguese tongue, while Spix followed that of the German. 
To illustrate this, and also to facilitate the examination of the text, 
I append a list of some of the words in the latter, the majority of 
which are also found in Spix's vocabulary ; the latter I have placed 
in brackets and appended an S. 

English-Manao Words. 

All, sabaqtu. Man, herenary Qfrinaly, 8.). 

Always, Igxaoari. No, not, nuhe {rne'e, S.). 

Be, to. $ahi. Oar, u«, fje/u {hueru, S. ). 

Beliere, to, paniquL See, to, ohhata (pipaia, S.). 

Belly, taba (/tOa, S.). Sids, barayda. 

Body, eaeadgr {katy, S.) Son, bauri, dayri ((any, 8.;. 

Day, Mama€^ {Uamaka, 8.). Su>oe. kyd (ghua, S.). 

Die, to, miiiea (mamaiika, S.)- Teach, to, cayna. 

Earth, timdeo (£U% 8.)- Three, piaduqui (jdaluky, S,)> 

Father, yrmeary {apmkany, S.)- True, caura. 

God, Impm (manary, %.). Virgin. $abyra. 

Hearen, qmiM^trntrnde^ Qfkmauig^a, Where ? padeura, 

S.). Why ? eapeda. 
Hell, emmmm laiywuu 



IfxHt of these words are derived from roots extending through 
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many Arawak dialects, and are the property of that stem. Others, 
however, are borrowed from the Tupi. This is especially so with 
the word for God, Tupa, which is still in use in the Brazilian 
"Lingoa Geral," 
The personal pronouns as given by Spix are : 

I, no. We, Auens. 

Thou, pi. You, yna. 

Ho, erotity. They, nela. 

The possessives, however, which are also employed in the con- 
jugations as inseparable prefixes, differ from these. Thus we have : 

5e-m«saw, our Lord. 
oinata. like us. 
oA-yaniqui, we believe. 
oa-batar, we shall tee. 
p'yaniqiii, tliou believest. 
ba-batare, they shall see (bim). 



DOUTRINA 



PELLA Lingoa dos Manaos. 



P. De q'. Borte se ba do haver o P. Ca peda lyanaqui Bamaco 

boinem ncate mundo quorondosso anaqui <;amaDDa tyma gotia, 6&u- 

livarsse do iDforno, e quereado hir Qy-y&pa quo rey lyu& kynaucuds 

ao ceo? d<che \30kyk edaca uSaat 

R. Crcndo em Deos, fasoDdoase R. Tupft y&quer cayta ca lygara 

baptizar, I goardando sua ley, auaquyra. 
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P. Aonde esta Deos ? 

R. No ceo, e na terra era todo o 
lugar aonde charaao por elle. 

P. Pode o homem ver aqui a 
Deos? 

R. Nam pode ver. 

P. Porque? 

R. Porque nam tem corpo. 

P. Aonde o hemos de ver ? 

R. No ceo hindo nos la. 

P. !^s que 8»rem ao Inferno nam 
o hao de ver ? 
R, Nam o hao de ver. 
P. Por que rezam ? 
R. Em castigo d^3i0 culpas. 



P. Padeura sahi Deos ? 

R. Quinancudeo, etedeo sabaqul 
panoquer deo, padeno o&cayta. 

P. Sabyra sahi o&bata cayd8o 
Tupa? 

R. Mehe sabi oilbatar. 

P. Caypeda? 

R. Mehe cacasyr. 

P. Padirebabatar? 

R. Guinacuda dixe guareda dflba- 
tar. 

P. Bamane camanhatyma diche 
gareda babatare ? 

R. Mehe babatare. 

P. Capeda? 

R. Mehe bayallgjira gata 5^ncy- 
ninique. 



Preguxtas sobre a SS. Trinidade. 



P. Qoantos Deoses ha ? 

R. HiPBo Deos verdadero. 

P. Sendo pessoss qaantas $io? 

R. Sam tres. 

P. Como se chamao essas tres pes- 
soas? 

R Deos Padre, Deos filbo. Deos 
Espirito Sao to. 

P. Aelle se chama saotissimA 
Trioidade ? 

R Aelle. 

P. Porque rexam * 

R Porque eai ho so Deos es^Ain 
tres pcmoias. 

P. £»e Deos V^Tt, Deos PTlbo, 
Deos Espbiio Sa^to he o 



R He ba 90 e o 
P. Eaqvaa!o 





P. Paqulby Tapa ? 

R. Baurayma Tapa ct6ra« 

p. Paquiby lldeno paqaiby. 

R. Pyaduqai badaqui. 

P. Capacapa mara qui -yo piadu- 
qui badnqui-y^ ? 

R Tupao fnfAry, Tupao baort 
Tupao Espirito Saoto, 

P. Lysdoiqai oeoa ss. Trlnd' ma- 
c6t? 

R. LyzioiquL 

P. Capeda? 

R Badrayma TQpa ]yaoa/|<if pya^ 
daqni badoqiil Vitri, 

P. Baflrayoka I»o«ifi Top* ly Tvpa 
jTU^Tj Tipa ^mjf^ Top«i IUpcf1?» 

R BiararflM T*3^ ^^^, 

P, BtS'^rflb&ra iaii:»: VA^t Utr.'x '' 



R Mat'saif' , Swrayituartr* T ;p«a 
P, F ato w y a >y;#it 'r4a.-,7aa.>»v .y;* 
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aoy pi*, DeoB Padre soy pr^ou Deoa 
flJhoou DeosEBplrltoSanloT 

R. Nao my pr° aen bum todo* 
Bern pre foram. 

P. QuaIdeBBogpeuoa«aDligusm" 
foj a q. Be fez homem como nus T 

R. raesmo fllbo de Deos. 

P. Como eeclmmaolllbodt) Deos 
depof de tvyxo homem! 

R. NoESo seobor JeBus Christo. 

P. Por isso be, que ob ChrisiftOH 
tumaram eBte Dome T 

R. Por iaao. 

P. QuequcrdizerChriBtaoat 

R. O que he bapil ZBdo, entrc em 
JeBUB Christo fllho DeoB. 

F. Deyxou ' antigameate N. S. 
JesuB Chriato outra pessoa em buo 
lugar nniez de bir ao ceo T 

R. Deyxou b. Pedro e todos 
Papi.s Bcoa successoreB p> go'er- 
narem a saalu madre Igreaia Calolica 
de RouiB ttHSLiu chamada. 

P. Que cuuza he Saola Madre 
Igrcsja Catotlcu de Ruma! 

K. Sau UhIob OS que sao baptiza- 



Tap* yracary lyp» o&caru Tupa 
bauri o4caru Tupa EBplriEo BaotoT 
R. Mehe lyaquyra quariry. 

P. Capa banyn&pe qui-yo piadu- 
quy baduqul di liiir ; herenari cau- 
ray e&Huady oenahe? 

R. Tupan bayri. 

P. CapeQay Tup* bauyri-y here- 
nari caurary taminhiLoe garedeT 

R. Oemequer JesuB Chrlsto. 

P. Lyg&yqalciyU ChrlBUoaT 

R. Lyglyqnl. 

P. CapBQ^y caytaca Christaosly? 

R, Tupaa b&yri catyaca JesuB 
Chrislo eyiiquSr. 

P, NemSda dipa bannipe o4me- 
quer Jesus Cbriato baura K cuni- 
apay quiaaucadaliiyra gereda f ga. 

R. NemSda S. Pedro aabaque Pay 
abarei>aDO miLr Simani caydixl sania 
madre Igreyja caiholica mequdr-ey 
Papa de Romu oiic&yU. 

P. Capacay t5aata Madre Ig> Ca- 
thuHcB de Roma ? 

R. Sabaquecayitlca JeBUB Chrish) 
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R. Nen huma' pessoa, o fez por R. Melie capatomar Tupan Espir- 
graqa o por obra do Espirito santo ilo santo tuma quenda d8o letumin- 



loy feylo. 

P. Aonde foy fey to ? 

R. No ventre de hua donzella 
chamada Santa Maria. 

P. E essa Santa Maria ficou sem 
lezao assim como otra qualqer vir- 
gem que nunca pari6 ? 

R. Nem mais nem menos. 

P. E depois de parir filou sem 
lezam ? 

R. Nao teve lezao ficou sempre 
virgem. 

P. De que sorte se houue N. S. 
Jesus Christo neste mundo de nas- 
cer de sua santissima may? 

R. Padeceo fo mecede e canpaQo 



ha f graqa tumaquenda dSo letu- 
minha. 

P. Pad§uorasahiliado&? 

R. Lymaque sabyra Santa Maria 
cayra ababycago ereyma tubadSo. 

P. Lydeu-o Santa Maria enida- 
gareda sabyray ababy cagoereyma 
meb§ Tunida aguyra sayro ? 

R. Lyaquira 6&ry, 

P. Lucaoanlquy pura luy nidaa 
gaiSda? 

R. Mek§ rupQta. 

P. Cap@da o^mequer Jesus 
Christo yma samaco anaquya iyra- 
caro gatia lynidan gaiSda tayapa 
payni gar§da? 

R. Po&ty ybQri metatyr pe le ly 



e todos 08 malles de pena por amor poj'ta sabaque bayque pura ly ta ba 

de nos f por nosso amor. o a cady cbe. 

P. Ensinou antigamente N. S. P. C ayna dallr batiynapQ o c 

Jesus Christo dando entendimento mequer Jesus Christo Lita ecaiaya 



k gente? 

R. Ensinou. 

P. Ao depoiz morreo na cruz 
por nos, em paga de nossos pecca- 
dos? 

R. Morreo. 

P. Por amor q.*™ morreo? 

R. Por amor de nos, por amor de 



nitia herenari ychy ? 

R. Recaynada. 

P. Guayneypa remotica cruza 
qoadia o amane barayda deney ? 

R. Matica. 

P. Capeda remaiicu ? 

R. 04gayque o4mane Imiayda 



nossos peccados, ou satyfuQum del- dend5' camanha tymagaiU o a u gijy 
les, p^livarnos do Infiemo, e levar- yapaquer quynauda liiira cda cay- 



nos ao ceo. 

P. Por sua von lade ? 

R. Por sua vontade morreo. 

P. Pois elle n&o hera Decs ? 

R. Hera Deos. 

P. Pois esse morreo ? 

R. N&o : o corpo qHomoo de sua 
Bantisaima may he q* morreo. 



P. Kfto havia mm de bir ao oeo, 
elle Dam momcaf 
R. Nao haTfa »aa. 



day. 

P. Panandy? 

R. Pananeyra remaiica. 

P. MehgftayheTui)aly? 

R. Tupa. 

P. Lydf'U^ra Topa mailrra ? 

R. Meb^ ; tiipfi rnaiira awn rym 
liracaro )yx'ira \tSL qua )}fmri mai) 
cady. 

P. Meh§ rima quynaucuda diche 
mebe (f k matl/» gateda ? 
R. MebS iiktntL 



PBoa 
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P. Quftntos diaB catenne N. S, 
Jesus Christo debnyxo du terra 
no teo scpulcro de pedniT 

R. Tresdias. 

P. Era (lepols como paasoul 

R. ReBUScilou. 

P. DcpoiB de resusciUr como ee 

R. Bubio aoceodepoiede 40 dias. 

P. Dc que Borle se ba, oa esU 
agourla ? 

R. Esta asenlodo b, mao dircyta 
dc Deos Padre tao lioorado e esti- 
mado coiuo die. 



M [Feb-S. 

P. Paqiiybj eamico 5emequSr 
JesuB CbrlBtn lideo rimatlcani gar- 
@da etS uyo a. pudco kya anaquya. 

R. Pyaquibaqui samilco. 

P. Guayney padeuraT 

R. CiiydSu.i) ocary, 

P. Citydeuo ocary gQayi)eypa<l- 
aury? 

R. Lycuruca iqniDaudadtre 40 
samaco buidtfqugy. 

P. Pnquypa Babe cachadir lid' 
aury? 

R. Tupan yracar Haliydllibauray 
quldau-o : Bubioha : aquidi caura 
yiniiela pyrama. 



VI. 
THE BONARI DIALECT OF THE CARIB STOCK. 
The last of the Bonaris died about 1870. At one time they were 
a tribe of considerable strength, having their homes in the thick 
forests along the river Uacuma, which empties into the Amazon 
from the north, not far below the mouth of the Rio Negro. They 
were, therefore, neighbors to the Manaos, whose location I have 
already described. 
They were a docile people, and readily collected around the 
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Even a slight examination proves the Bonari a well-marked Carib 
dialect, and as such it is correctly assigned and located on Karl 
von den Steinen's linguistic map inserted in his work, Durch 
Central BrasiiUn, The only word, however, which he gives from 
their dialect, keri^ moon, is not quite correct, according to this 
vocabulary. 

English-Bonari Vocabulary. 



Air, corbu. 
Arrow, purena^. 
Black, tapaiuna. 
Bow, urapa'. 
Brother, mimien. 
Cold, teeominJioa' . 
Dance, timiara. 
Ear, panares. 
Earth, nono. 
Eye, nuruha'. 
Fire, uatu. 
Fish, uutu. 
Girl, meacaha', 
God, tupan. 
Grandfather, iamunba. 
Head, iriopo'. 
Heat, atupcua'. 
Heaven, maica-paa. 
House, aberu/. 
Husband, unho. 



Infant, pitianhea. 

Light, ataquiee, 

Man, uquere'. 

Moon, quece. 

Old, tapoucu'. 

Old woman, nafoutu^ 

Rain, tunoha. 

River, i%na' (see WaUf). 

Son, child, meco*. 

String, ulmdiana. 

Son, \uiu'. 

Thunder, darara'. 

Tooth, jore. 

Uncle, uemi. 

Water, tuna. 

White, tiada'. 

Wife, upuiU/^ 

Wind, iriane'. 

Woman, uauri. 



The influence of the neighboring Tupi tribes is seen in such 
words as tupan ^ God; tamunhd, grandfather; urapc^, arrow 
{urapc^ra, Tupi) ; tiada, white (//, Tupi) ; tapaiuna, black (tapan- 
huna^ Tupi), and a few others more faintly. These are loan-words 
which do not affect the mass of the language. 



VII. 

THE HONGOTE LANGUAGE AND THE PATAGONL\N 

DIALECTS. 

Among the manoscnpts in the British Museum there i» one in 
Spanish (Add. MSS., No. 17,631), which wai obtained in i84>< 
from the Venezuelan explorer, Michelena y Kojas ^author of the 

dei Sar, published in 1867). It contains 
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several anonymous account!:, by diHerent hands, of a voyage (or 
voyages) to the east coast of Patagonia, " desde Cabo Blanco hasia 
las Virgines," one of which is dated December, 1789, Neither the 
name of the ship nor Ihat of the commander appears. 

Among the material are two vocabularies of the Tsoneca or 
Tehuelhet dialect, comprising about sixty words and ten numerals. 
These correspond closely with ihe various other lists of terms col- 
lected by travelers. At the close of the MS., however, there is a 
short vocabulary of an entirely different linguistic stock, without 
name of collector, date or place, unless the last words, "Ala 
Soleta," refer to some locality. Elsewhere the same numerals are 
given, and a few words, evidently from some dialect more closely 
akin to Ihe Tsoneca, and the name Hongole is applied lo the 
tongue. This may be a corruption of "Choonke," the name 
which Ramon Lista and other Spanish writers apply to the Tsoneca 
(Hongote ^ Chongote^ Choonke ^ Tsonfica). 

The list which I copy below, however, does not seem closely 
allied to the Tehuelhet nor to any other tongue with which I have 
compared it. 

The MS. is generally legible, though to a few words I have 
placed an interrogation mark, indicating that the handwriting was 
uncerlain. The sheet contains the following ; 



Descripcion del Indio. 
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1, 


pa. 


2, 


»a. 


3, 


chaloi. 


4, 


bok. 


5, 


ciechi. 


6, 


teian. 


7, 


tohM. 


8, 


tachi. 


9, 


teui (?). 


10, 


o'pen. 


No le he podido enteuder mas. 




Canoa, 


tatahay. 


Oaualete, 


a$aup. 


Toda clasc de botones, 


coyocuy. 


AbalorioB, 


janUi (?) 


A la Soleta. 





The above list I translate and arrange in alphabetical order an 
follows ; 



Arms, cheslan. 
Beads. janUs (?). 
Belly, eoya'. 
Battons, coyocuy. 
Canoe, tasabay. 
Ears, coana (or co^via). 
£jebrows, $uman. 
Eyes. can. 
Fingers, gaayor^ye. 
Foot, paxaten. 
Forehead, ey$un. 



Hands, eupa'cha. 
Head, uyoeup. 
Knires, cfuiei. 
Leg, euzin. 
Mouth, zuzin. 
Keck, $aUlan, 
X^ite, bary$en. 
Paddle, ii$aup, 
T«etb, aU, 
Tiiighf, ca9a . 



The other vocabulary, althoogh it prevents the «afne WirmtrzU, 
differs widely in some of the words. It gives : 



Fire, karUkerk. 
Water, ctih-hiu. 
SaiL, ktkar. 



Eyes. k/At^ik. 

E»r«, hxha^k. 
M^^tb, k/iklu. 



These are more cknely ak.itj to vthrr PiiU/vrjiaLfj 4i^\K'At y'^ojii 
the words of the fcanKT rocai/tjlary. 

It must be ackoovledi^^ b«>w-erer, tW. me ;»re bj* yy/Ay t»v>' 
plied with infomiSitKHi jtiotit the t<>og:»et </ PiLi>*;^vj..> *'>o 'J *e'fii 
dd Fucgo. la the btler ocntstjj we Jaave, .^^eed, t»yHi' **-?.•. u^i^- 
tcrul ia tlie Yah^M^ dttaks lo Srfd|^es, Adami ^v; '>*?<ef t ^ vat lu 
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llic Onas tongue there is practically nothing and but little of the 
Alikuluf. 

It is still uncertain whether the last mentioned is a branch of the 
Vakana-cunny, and whether these lalter in turn differ from [he true 
I'atagonian or Tehuclhct.* 

D'Orbigny insists that the Puelches, who have for a century and 
a half occupied the plains between the Rio Negro and the Rio Col- 
orado (39° to 41° lat. South), are radically different in language 
both from their Aucanian neighbors to tiie north and the Patagonian 
tribes to the south. f For this reason they are called by the Arau- 
canians Quimnoiu-ehe, " People who cannot understand."! D'Or- 
bigny's short comparative vocabulary of the "Patagon" and 
"Puetche" certainly reveals a wide difference, but a comparison 
of the few words of "southern Puelche" collected by Hale discloses 
unmistakable identities between the two idioms, as: 





a PUELCHB. 


TlHCKL-HSr. 


Star. 


tXakla. 


UokaUla. 


Tree. 


apa. 


opak. 


Bone, 


ohaUk. 


ohil. 



Mr. Hale collected his vocabularies at Carmen, on the Rio 
Negro; and the influence of the northern tribes is distinctly visible 
in them. Especially the Guacbi would seem to have percolated 
into them. The possessive pronoun of the first person singular, ia 
OT ya, " my," is seen in both Hale's vocabularies and also in D'Or- 
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to the Cordilleras.* The words he gives from their tongue — if they 
can be depended upon — prove it to be an Araucanian dialect. 

Of the Chonos, who were a maritime people on the west coast, 
we have no linguistic material ; nor can we define the relationship 
of the Calen and Taijatef, who resided on the shore south of 48° 
and spoke one tongue. 

In the following table I present a comparison of a limited num- 
ber of common words in Patagonian vocabularies, beginning with 
the earliest — that collected by Magellan on his first visit to the 
straits that bear his name, in 1520. It is interesting to note how 
little the language has changed in the nearly four centuries which 
have passed since that period. The list is found in Pigafetta's nar- 
ration. 



""_■" _' ' —~~^ _ 


. 


L- 


_ _ 


._ 


_ _ . 


. _ ,_, 


Dialect. 


Author. 


Man. 


Woman. 


Son. 


Moon. 


1. Patagonl&n, 


Pigafetu, 








caiexchem. 




2. 


>I8. Br. Mu8. 1. 


nuJken^ 


ache, 




kora. 


amania. 


3. 


MS. Br. Mua. 11. 


nukm. 


zunum. 


koknua, 


amania. 


4. 


Martins. 


nukai. 


zunum. 


' ^uim. 


amania. 


5. 


D-Orbigny. 


nuno. 


nacuiia. 


1 chuina. 


chuiiia. 


«. Tsoneca, 


Hale, 


kina. 


iamo-kanika, 1 apiuxk. 




7. Choonke or 












Tehuelche, or 


Musters, 


oAonican, 


karkai. 


1 oengenko, 
1 kniffwnkin. 


ahouan. 


S. Tehuelhet, 


J.ista, 






$ft/guni<m, 


9. Puelche, 


Hale. 


kin^. 


iamokanok, ; tfiaxatoka, 


avixok. 


10. 


D'Orbigny. 


cfua. 


iam-kat. 


apiucuc, 


ptoo. 


11. Hon^oic, 


MS. Br. Mua I. 






1 




2»> »• 


MS. Br. Muit. II, 




becok. 


kekar. 




\.\. Tekennika 








1 




(or Yah^MD). 


Brydges, 


won, 


kfjM. 


i lum, 


hnnnukn. 


14. Alikuluf, 


1 


addniih. 


ackhanath, lum. 


cuuwqua. 




Dialect. 


Author. 


Fire. , 


Water. 


Head. Eye. 


Ear. 


1. Patagonian, 


Pigafetta. 


ffialeme. 


holi. 


ft<?r. fder. 


•• mn^,. 


2. 


\\^. Br. Mns. I. 




jarra. 


gnil, got^. 


jnu. 


3. 


MS Br. Mua. II, 


hamonaka. 


karra, 


guial, fi<Afl, 


*W</. 


4. 


Martins. 


hnmonaka, 


karra. 


guU, giAUi, 


Mft/mf, 


5. 


D'Orbigny, 


maja, 
ftatuikok. 


ara. 


da. ; gtU/r, 


jatf. 


6. T:*oneca, 


Hale, 


iaffup. 


iagoha, inldk. 




7. Choonke or 












Tehuelche, or 


Musters, 


ynfk. 


l^!f. 


kitinr, oU, 




«. Tehuelhet, 


Liffta, 


yikr. 


l/hr. 


iAH, 


fhna. 


9. Puelche, 


Hale. 


auixok. 


iaijnp. 


ia'o^, iaJUOh 


r, intiutrk. 


10. 


DOrbigny, 


agucuxJx, 


iagup, 


iaraa, iattlfrj, 


inj-ff'jdbe. 


11. Honeote, 


MrS. Br. Mus. I. 






Mtfyorup, rtin. 


fffina. 


12. 


MS. Br. Mus. II. 


kauikok. 


kukJtin, 


katyjk. 


hikuk. 


13. Tekennika 












(or Yahsan), 


Brydges, 


puithaky. 


tftamea. 


Itiknfjr. fitsfJa, 


vfH.*a, 


14. Alikuluf. 




Uial. 


chanfjLsft. 


o/'(/,fMkn. ' tf/kh. 


Ul'Jd. 



•A. Guinnari, Three IVxirf among Vie I'atng*mian9, p. 40 ft nl. '?*rjg. tnin«.. Ij^iAtm, 
\f(t\). The prayer he inserts in M>roe dial*^t xnA clearly rtav-<l on j^. 10:>i- alMio-t pure 
Araucanian, as are the nnmenals on p. 2C1. It l^^ doubtful if ho was ever cmong thf; true 
FMafonlaBB (tlie Teimdliec). 



m,^. 


AtTTHOn. 


MOUTH. 


Noet 


TOHQUI. 


Toant. 


J:""*^'"' 


BrSli^i 


Man, 


or. 


» 


C-^ 






































8. Tsonecs, 




iavalk, 




















Tchuclche, oi 


















































































...fflsr- 


Brydges. 


iJftSrc 


MM." ' 


is.. 


'"'"^ 



DrilECT. 


Avt..o«. 


Hand. 


Foot. 


HOCSE. 


OHB, 




PlgatelW. 


rMme 




































orr./an. 


;rai, 


codM, 


























(Ite, 


















































il. Hon^te, 


































i..i",w^isr- 




















(ouiguidow. 
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with a feminine prefix in iamo-kan-ok, kdrken^ ackhanash {=wa' 
kan-ash). The English form of this root becomes cunnyy found as 
a suffix to various tribal names. 

Woman. — Zunum = woman, as zunum naJkon, ugly woman ; 
zunum kekalun^ girl, young woman; iama ox yama means properly 
** mother;" ache ox ysher (Musters) is a woman of the same gens, 
the masculine form of which is cheUy brother ; karken is a married 
woman. 

Sun and Moon, — The two prevailing roots are kar and shuin. 
They both appear in Pigafetta's calexchem {p=kare- shuin). The 
vocabulary No. 2 translates kora as "sun, heaven, God." The 
generic term for both orbs is shuin {chuina^, which seems allied to 
the Araucanian cuyen of the same meaning. The Hongote ke-kar 
shows the radical kar. Another radical for both orbs is the guttural 
sound variously represented by kok, cuc^ y^ok, kengy geng, sheg. 
According to Brydges the Yahgans have two different words for 
sun, lum and usteca^ and two for moon, annuca and hunian. 

Fire. — The radical sound appears to be *aua/, spelled variously 
yaih, hauah, kauih, etc. The first syllable is visible in maja = 
maya/. 

Wafer. — The term jarta or karra means ''drinking water," 
from/tfrdf, to drink; iagop is rain water (jciagop, rain, Hale); the 
ley and lehe of Musters and Lista appear to be an abbreviation of 
the ho li* of Pigafetta. 

Head. — Pigafetta's her=zhei, which is a variant of guiif dil^ etc. 
Another radical for the idea is a guttural, '/a:, which is at the base 
of ia'oey the Hongote se-yocup^ Yahgan luka-be^ etc. (comp. 
Araucanian lonco^ head). 

Eye. — All the words are clearly related except the Hongote. 

Ear. — The term given by Pigafetta, sane^ is rejxrated nith slight 
variation in the various dialects including the Hongote, except the 
Puelche, where Hale and D'Orbigny give a different word. The 
verb choinque, to hear, seems related to shene, car. 

Mouth. — Wide discrepancies appear in the terms for this organ. 
The words chian, shahan and ihum are prol^ably forms of shum, 
which is the right word for mouth, while ia pe/k, according to 
Hale, means " my lips." 

Nose. — The general root is a modification of/;, \M3i\ or =zob, 
which reappears in tochal, nohl^ etc. 

Tongue. — Pigafetta's scial reappears in Muster's tal^ etc. 

FBOO. AXKB. TUn/Om. WOC XZJL 137. L. PftfJITED MAUCU \\ Wj2. 
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Tooth. — The prevailing radical or may be related to Araucaniao 
or, bone. 

Hand. — Two conceptions are conveyed by the words presenled, 
eke' mi, che'nitjan, fan, all forms of the same supper extremity, 
arm and hand ; while or, eori, tiic-c'r, ya-i'k'cup all refer to the 
fingers. 

Foot. — The general root kel probably reappears in 'alj, and even 
in ihan-kence {^chen-kels, lower extremity), eutli-kulkal, etc. 

House. — The root is generally ko'a. 

Numerals. — These display considerable diversity. Several are 
merely borrowed from the Araucanian, in which we have : i, quint; 
'i epu ; 3, cula ; 4, meli ; 5, keehu. From kechu, for instance, 
comes Hongote eieeh, Tel. keitzun, tzen, etc. Hong, ehalas prob- 
ably^Tel. ka-ath; Hong. ja=Tel. l(i, etc. 

The general conclusion to which these comparisons lead is that 
the Patagonian dialects are probably more closely related than has 
hitherto been assumed. 



VIII. 

THE DIALECTS AND AFFINITIES OF THE KECHUA 

LANGUAGE. 

At the time of the discovery, and probably long before that 

dale, the Kechua language was spoken along and near the Pacific 

coast from 3° North to 35° South latitude, that is from the Rio 
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classical, and was adopted by the missionaries as representing the 
language in its purest and most ancient form. In it the drama of 
Ollania was composed, which is justly regarded as one of the finest 
productions of American aboriginal literature. 

The identification of the Calchaqui dialect of Tucuman with a 
patois of the Kechua would settle a vexed question in American 
ethnography and archaeology. The language and the nation of the 
Calchaquis have long since disappeared j but their material relics, 
in the shape of well-constructed walls of dressed stones, tombs of 
the same material, ornaments and images in copper and gold, and 
handsomely decorated jars of earthenware, still remain in sufficient 
abundance to testify to a condition of culture among them rivaling 
that of the Kechuas of the western slope of the Cordilleras.* 

The learned traveler. Von Tschudi, imagined that their tongue 
was the modern Atacameflo, and that these sparse inhabitants of 
the desert were descendants of refugee Calchaquis.f But there is 
no actual evidence to this effect. 

Florentine Ameghino, who has done so much for our knowledge 
of the Argentine Republic, claims the Calchaqui as a dialect of the 
Aymara tongue of Bolivia ;J and the two latest writers on the sub- 
ject, S. A. Lafone Quevedo and Dr. H. von Ihering, are equally 
at issue in their opinions. The latter insists that the Calchaquis 
spoke an idiom wholly different from either Kechua or Aymara ;§ 
while the former argues that this extinct tongue was " not exactly 
Kechuan, but not altogether distinct " from it, and was a mongrel 
dialect made up of Kechuan, Abi[)onian and Guaranian elements. || 

When we turn to the old authorities the point is by no means 
cleared up. The first and best who states anything definite is the 
Jesuit missionary, Alonso de Barzana (sometimes written Barcena), 
whose letter from " Asuncion del Paraguay," dated Septembers, 
1594, gives some pertinent particulars. He writes: "The most 
widely extended languages (in Tucuman) are the Caca, the Tono- 
cote and the Sanavirona. The Caca is s[)oken by the Diaguitas 
and throughout the valley of Calchaqui, and that of Catamarca, 
and in most of the district of Nueva Rioja. Nearly all the towns 

* See ftiithorities quoted in m j work^ TV Amerienn Batt, pp. ZiO a^q. 

t ReiKH in SUd-Amferika, VoL ▼, p. SI ; OrginUmu* <Ur KheUua-Spradu^,, p. TL 

X Ameghino, quoted hj Ihering. 

I In Du9 AutUmd, 19SU p. M4. 

I "Notes In the Gklehaqai Region," in the American Anthropolo^, October, l^tSl, 

p.a56w 
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about Santiago use it, as well as the natives along the Rio de 
Estero, and many more who live in the mountains. I have pre- 
pared a grammar and vocabulary of this language."* 

These statements assign a distribution of the language over an 
area about 450 miles from east to west, and 300 miles from north 
to south. It is highly unlikely that so widespread a tongue should 
utterly disappear while so many of the descendants of those who 
spoke it still survive. Yet the native population of Tucuman to- 
day speak only a corrupt Kechua dialect, when not Spanish. In 
fact, the name applied to the tongue by Barzana, kaka, is the 
Kechua word for mountain, and signifies in this connection the 
dialect of the mountaineers. 

The grammar and vocabulary he prepared are lost, and we have 
no monuments of the language remaining, except the geographical 
and other names mentioned in the early writers or preserved on 
old maps. In examining these one is at once struck with the 
numerous names of villages ending in -gasta. These are found 
from the Kio Salado to the Cordillera, and from about 16° 30' to 
3J° 30' South latitude j in other words, in just about the area 
assigned by Barzana to the Caca tongue. 

I quote some of them : 

AnibargaBta. 

Ami n gasta, 
AuguagAHl 
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'hlAchigtL&t&^macehiy llacia, cashing town, place where large solid things 
are washed ; quite suitable to the village of the name on the eastern 
end of Lake Andalgala. 

The Kechua origin of these names is plain. But if the Caca or 
Catamarefio, as it is sometimes called, was merely a dialect of the 
Kechua, why did Barzana speak of it as a separate tongue? Pos- 
sibly because the differences in sound were so great as to render it 
unintelligible to a person familiar only with the dialect of Cuzco. 

For the present the evidence seems sufficient to consider the 
Calchaquis a more or less mixed branch of the Kechua family, and 
the supposition formerly advanced by myself and others that they 
constituted an indep>endent stock seems unwarranted. 

The Quitefio dialect was held by Von Tschudi to present features 
of higher antiquity than that of Cuzco. So far as I know, there 
are few published specimens of it.* 

The Chinchasuyu or Chinchaya dialect, also one of the northern 
branches of the tongue, has been sufficiently analyzed by Von 
Tschudi in his work on the language, his materials being drawn 
from the Appendix to the second and third editions of Diego de 
Torres Rubio's Ar/e de la lengua Quechua, and from the manu- 
scripts of the German engineer, Hermann Gohring.f He finds the 
pronunciation softer. Certain differences in the verbs appear, in 
part, to be neologisms. And there is a rather large number of 
words which are wholly diverse in the two dialects. 

The Lamafio is said by Von Tschudi to be closely allied to the 
Quitefio, but he acknowledges that he was not personally familiar 
with it. 

Whether the Incas, that is, the gens from whom the war and 
peace chiefs were selected, had a language or dialect peculiar to 
themselves, as asserted by Garcilasso de la Vega — and by nobody 
else — ^has been again brought up for discussion lately by Dr. £. W. 
Middendorf. He maintains that they had, and that this secret 
language was the Ajrmara.^ This he does in the iace of the fiact 
that every one of the eleven words which Garcilasso quotes from 
this mysterious tongue turns out either to be pure Kechua or from a 



• An ilTfe; firfnted at LfaM is VSA, oT tkli dkUeet, li meotkxxd hj Ladew%. Ld ^ 
X%ttt the VatxodmtAam. t» Wm wwi, Dm Mmm Bbmi tder dkt MCakmaSf^raeke O^ip^, 
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Kcchua radical.* Dr. Middendorf holds his opinion not so much 
on the evidence, as to support his favorite theory that the Kechua 
civilization was derived from the Aymaras and that the Inca gens 
was of Aytnara descent. Unfortunately, he has not acquainted 
himself with the real constitution of the Kechua social system. It 
has been ably and satisfactorily analyzed by Dr. Gustav Briihl t ^nd 
later by Heinrich Cunow.^ 

The precise relationship of the Aymara language to the Kechua 
has received considerable further elucidation through Dr. Midden- 
dorf 's recent studies. He supplies a list of about five hundred and 
seventy words, which have approximately the same form and sense 
in the two tongues, and a second list of about one hundred words 
which are alike in form but with more or less variation in sense. 
There is also a strong phonetic likeness between the tongues, and 
their grammatical characteristics approach each other. His conclu- 
sion is that "Aymara and Kechua are sister languages, but are like 
children of mixed marriages ; for while they agree in their essential 
nature (in ihrem Wesen) quite to the most trivial peculiarities, yet 
in external grammatical form, as well as in the larger part of their 
vocabulary, they are wholly asunder." § 

This is substantially the conclusion reached by that master of 
linguistic science, Prof. H. Sieintlial, who has ably explained the 
identities and diversities of these two tongues on principles of 
the general philosophy of language.|| 
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Assuming with most Kechuists that the trend of migration was 
from north to south, we should look towards the north for the oldest 
forms of the tongue. This, as I have said, Von Tschudi did ; but 
both he and Dr. Middendorf state that they had not seen the work 
on the Quiteflo dialect printed at Lima in 1753, "^^ apparently any 
MS. on the structure of the northernmost branches of the tongue. 

A vocabulary is mentioned by Von Tschudi, dated in 181 4, which 
gives words of the idiom as spoken in the dioceses of Maynas and 
Ucayali. 

This could be supplemented by a later MS. in my library, con- 
taining a Diccionario casiellano-inga (^y inga casiellano) segun se 
hub la en las montaHas llmitrofes del Ucayali and a Gramatica del 
idioma Inga acomodado al modo de hablar de los manoUas y Maynas, 
It is dated 1868, and the author is given as Fr. Mariano Castellan - 
zuelo ; but it appears, in part at least, to be founded on some earlier 
work. 

A comparison of this MS. with the grammars of Von Tschudi 
and Middendorf shows that the dialect of Maynas, the most eastern 
of all the Kechua dialects, is more closely akin to the Cuzcefio than 
to the Quitefio, both in vocabulary and structure. It does not pre- 
sent the terminal nga to the verbal stem, common in the latter. In 
vocabulary it is nearer the classical (Cechua than to the Chinchaya ; 
for example : 

Matitas. Kechua of Cozco. Chixchaya. 

Town, llaela^ Uacta, marca. 

Head, uma, uma, ptk/i. 

Water, y<i^cu, unu, yfica. 

Small, uchucda, huehuccla, ikrJUcrla. 

Cold, chire, cMri, caftc/ui. 

For the Aymara, the comparison should be made with its purest 
form. This was coofessedly the Pacasa dialect and not the Lupaca, 
in which the Arle and Diccionario of Bertonio were composed. At 
present, although the distinction between the dialects has been in a 
nceasure erased by the facilities of modem intercourse, th^re remain 
extensive variations both io grammar and vocabulary. ♦ The ex'^l- 
lent work of Dr. Middeiidoff is founded on what p'jr|>or**, to 1/^ 
the Pacasa; and io the BrovD Library, at Provid^ice, x'wzzt \s a 
modem folio MS. bjr D. B. de >ltTian, entitltd Hiitoria D. N 



J. C. in Lingud Pacasd. It contains the original and an interlinear 
translation in Latin. I quote the following passage as an exainple: 

Text in the Pacasa Dialect of the Aymara Language. 

An<i?ia haclia ItaquUinapana keritinapa t&a hamppinap*a 

Summtc afSictlonis sute agone suo, sauguiueo sudnre suoque flniio 
(acuCal!ia eoUna Jeiuta einti eareta vraquctha 

dlvinuB JtiSUB Tald6 failgatus de tern surgeos. 






ynlieAalana(paru 
Verum eos valdfi 
iquiiquiri hatjatauim 

dicena: "Burgite I 

IB dorm i lis? 



dormientes 
1 paragtayana 

Jam enim venit 
puri aljinhaja 

noD videtiB 



tartuttina 
ad discipuloa suo 
Alaatea 

lauina larlupjama 

Tenditor meug : quomodi 

lamiiaraqui humana ctija iquiiijyiquiia hanati 

quoinodo Inimicua uieua non dormit, Bed Judieoram In maDUB 
vlljdlijla, camita aueahaja hatiihua iquiti, 

Buas ad trudenduin me jam adcat T" Vtrum, divine Ji'Bhb, 
maa$ca Judiona cana amparanatparu ealuyana hattaqui 

non soluui dc discipulis tuis conquercre, dc bujus urhis incolis 
niahua piori t Maaica coUand Jentiag haniqui 

etiain conquercre, qui in omnibua et bingulis animaB 

yutichatanamatha, quejaiirati aca laarea hixqueiiiieatka. 

euiLB Balvandi rebus semper dormitant, semper oiloai sunt. 

(From tLe Hiitorin D. If. J. C. ia Lingva Paeati, diocetii urbi* de la 
I\ig. Dt$criptil D. B. de Mtriun. MS. folio.) 
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Still more recently an effort has been made by Dr. A. Ernst, of 
Caracas, to establish a linguistic connection between the dialects of 
the Timote stock, who occupy the Cordillera in the district of 
M^rida (8° N. lat.), and the Costa Rican dialects, thus bringing 
the Timotes into the Chibcha stock, as he expressly claims. He 
goes yet further and seeks to discover verbal identities between the 
Timote and the Guatuso, spoken in Nicaragua on the Rio Frio. 
The latter is not supposed to be related to the Costa Rican dialects, 
which makes Dr. Ernst's theory the more important could it be 
substantiated. He has published a list of forty-five words in an 
article in the Boletin del Ministerio de Obras Publicas for April 8, 
1 89 1 (Caracas, Venezuela), on which he bases his claim. I trans- 
late and arrange these words, and shall examine the alleged 
analogies. 



Supposed Affinities between Timote, Costa Rican and 

Guatuso Words. 



Timote Stock. 


CoOTA Rican Stock. 


Guatuso. 


Man, 


caat. 


caga, eaca (father). 




Woman, 


cursum. 


ra cur, 


euriza (female). 


Wife, 


carigura, 




eurijuri (woman). 


Mother, 


shugue, 




»hu. 


Man, white, 


ticep. 


tu&t. 


otihapa (sefior). 


Woman, white. 


tieiura, 


8o6ra. 




Child, 


timua. 


Utamura (little). 




Boy. 


sari. 


hara, tihaasoroj. 


araptshaura. 


Brother, 


ctLshis, 


ayi, tshi. 




Head, 


kiUham, 


kotshen (a point). 




Mouth, 


macabo. 




maeokica. 


Tongue, 


shikicUf 


kerkuo. 




Foot, 


cuju. 


hukuru. 




Fire, 


ghirup. 


yuc, iyue, Uhicra. 




Water, 


ihimpuey 


divtm (a torrent). 




Stone, 


tituup, 


i-uhU'Wah, 


eapi (hard). 


Wood, 


Hiep, 


dshi-ihiba. 




Salt, 


thapi, 


UJuba (pepper). 




Meat, 


ihoroe, 


iuiturie (deer). 




Flesh. 








Skin, 


mishu. 




maita. 


Anim&l, 


Hcaguai, 


ogud. 




Dog, 


tuirki. 


%hUi, 




Snake, 


nU, 


thuah. 




Flea, 


iku. 


ihUke. 
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TiHoTi Stock. 


CoiTA RtcxN Stock. C 


Scorpion, 


ikiytU, 


ikah. 


Hftwk, 


kvi. 


tui. 


Egg, 


thicapo. 


cup. ieup. 


Pepper, 


litat. 


thiboh, Ithtba. 


Haize, 


ihipgac. 


eupae (cornfield). 


Bread, 


tuHdipa, 


tp (maize). 


Town. 




eoe (place), tuti (to dwell), 
live). 


Night, 


ki*i. 


ihki. 


Thief. 


ihianugui. 


KTUoSh. 


Morning, 


$ik. 


Kik. 


When, 


pma. 


ping. 


Sweel, 


ihiboh. 


hwk. 


Togo, 


gaaUgue. 


tato€h(\ go). 


It rains, 


old moi. 


Uhoki. 


One, 


raH. 


krarA. 


Two, 


■ ca-b6. 


bu-dk. 



On looking over this list it is obvious that the Guatuso affinities 
are too slight to justify tlie assumptioti of a relationship. The 
syllable cur in the words for woman, and shu for molher, are the 
only elements that offer a real similarity, and this is too scanty a 
supply to work on. 

In the Costa Rican analogies the sense is oOen too remote. It 
is scarcely fair to consider "father" and "man" as identical 
ideas; or "child " and " Utile;" " head" and "point;" " meat" 
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from Nicaragua, we enter a territory which was at the discovery 
occupied by nations whose traditions and linguistic affinities 
pointed to the higher latitudes of North America. Such was the 
Nahuatl tribe, who occupied the islands and southern shores of 
Lake Nicaragua, and the Mangues, who peopled the borders of 
Lake Managua. 

The latter were closely related to the Chapanecs of Chiapas, 
speaking the same tongue with slight* dialectic variations. One 
band of the Mangues, about four hundred in number, was found 
by the early explorers among the Guaymis, one of the Costa Rican 
tribes whose language has marked affinities to the Chibcha idioms 
of New Granada. The close relations thus established between the 
two stocks reappear in the Mazatec language, spoken in the district 
of Teutitlan del Camino, State of Oaxaca. 

Availing myself of a MS. vocabulary of this language, furnished 
me by M. A. Pinart, I have shown that it is essentially a Chapanccan 
dialect, but with a strong infusion of Costa Rican, and esp)ecially 
Guaymi, elements, and presents the most northern example of the 
influence of South American upon North American languages.'^ 
The following examples will illustrate the similarity : 





Mazatec. 


Costa Rican. 


Sun, 


8Ui, 


chtti or sua. 


Moon, 


sa. 


80, aie (or sa). 


Ear, 


sehiealf 


quhyea, aehuke, 


Eye, 


seheu. 


s'oevo, 6cua, 


Hair, 


cothe, 


»chd, quyhS. 


Man, 


ehi, 


Tie-chi-cTu, 


Woman, 


ehUf 


sue, gui. 


Rain, 


tzi 


siu. 


Sea, 


daehieu, 


dechequ-tn. 


Foot, 


tzoco, 


tsuktc. 


Head, 


tkti. 


Ookua, 


Nose, 


nitOf 


nido-n. 



The Mazatecs were a people of considerable culture, celebrated 
for their religious fervor, and for the important temples and sanctu- 
aries established in their country, prominent remains of which still 
exist. 



* See a paper by me In the ProceedingB of the American Philosophical Society, January, 
1802, entitled " The Masatec Language and iti AillnitiM." 
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ON THE DIALECTS OF THE BETOYAS AND TUCANOS. 

The most recent writer on the Tucanos of the Rio Negro and 
Upper Amazon, Dr. Franz Pfaff, observes: " Ueber die Stammes- 
verwandtschaft der Tucanos kann mit einiger Sicherheit nichts be- 
hauptet werden."* Von Martins believed them a horde of the 
Tapuya (GCs, Bolocudo) slock ; f but their language betrays no 
such relationship except in a few, doubtless borrowed, words. They 
are equally far from the great Tupi, Arawack and Carib stocks. 
But I believe I can show by conclusive evidence that this hitherto 
unidentified people speak a language akin to that of the Beloyas 
and Tamas, whose home is located on the eastern slope of the Cor- 
ditlera, between the head waters of the rivers Apure and Mela. 

My further studies of the Betoya dialects have resulted in discov- 
ering for them a much wider extension than I assigned in The 
American Race. They can be traced through about ten degrees 
of latitude (from 3° South latitude northeastward to 7° North 
latitude) in a large number of tribes resident on the rivers Napo, 
Pulumayo, Caqueta, Uaupes, Negro, Meta and Apure. The affini- 
ties of many of these tribes are asserted by the early missionaries, 
whose testimony on such points was based on a study of the Ian. 
guages. One of the most useful of these sources is the Nolidas 
Auttnticm del Famoso Rio Marahan, composed by an anonymous 
published for the firs 
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• • • 

the Napo, and their missions extended north "Ip-.'t^e banks of the 
Putumayo, on which stream were the Amaguagcs'gL^d the Oco- 
guages. Below the latter, and occupying most of 't^ML'-district be- 
tween the middle Putumayo on the north and the loVcer Napo and 

• * * 
Amazon on the south, were a number of tribes collectively. called 

Zeonas (Stone s)^ comprising the Cungies^ Parianas^ C&tfceguages 

and others. These spoke a tongue allied to that of the Ic^TJbtU^ctes 

(Piojes); while ** the Neguas, Seizes , Tamas, Acunejos and Alua/ip 

are all of one tongue." The editor, Jimenez de la Espada, speal^-.-.- 

ing from personal knowledge gained on the spot, identifies the"' .-'• 

* • • "* 
modern Piojes with the Encabellados of the Spanish writers and the' ." • 

Icaguaies oi the Jesuits. 

It is greatly to be regretted that the ample material existing in 

manuscript for the study of the Zeona language has not been made 

accessible. Col. Joaquin Acosta had in his library a Diccionario y 

Doctrina en lengua Zeona of 416 pages and another MS. of 116 

pages. He expected to present them to the public library of Bogota, 

but I have not been able to ascertain whether they are there. 

From these materials I present the following list of tribes who 

should be classed in this linguistic family : 

The Betova Linguistic Stock. 

AcanejoB, a branch of the Tamas. 

Aguaricos, a branch of the Tamas. 

Airic^oH (A.yrico9), adjoin Betoyes to the south. 

Amaguages, on upper Caqueta. 

Anibalis, on Rio Apure. 

Atuaras, a branch of the Tamas. • 

Atijira9, on Rio Napo. 

Beeuaries, a branch of the TcaguaUs. 

Bet&yeSf on and near R. Casanare. 

CencegiLages, on upper Putumayo south of the Gorreguages. 

Ceanas = Zeonas. 

Cobeun, north of the Ihieanos. 

Gorreguages, on head waters of Caqueta and Putumayo. 

Cungies (Kemgeioios), on R. Cungies, a branch of R. Putumayo. 

Guretus (Coretu8)» west of the Tucanos, 

Dace = Tucanos. 

EUs, north of Betoyes, on Rio Casanare. 

EncnbeUados -.= Piojes. 

Jcahuates {Icagua4es, Icaguages), fonner name of Piojes. 

JanMi, on Rio Manacacia. 

Jaunas, near River Uauper. 
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Jupua*, on Ri9.^pa[)0ri8. 

Lolaeoi, a bnspli,*of tbe Setoyai. 

Mataguag(f,.^A 'Rioa Caucaya, Hecaya and Seotelln. 

Magueia$i a'bfeacli of the Icahaalet. 

J/altJI/tfo*,' li 'branch of the Betoya*. 

Negvat',% broncli of tbe Tamat. 

Oeog^g'et, od R. Putuinayo. near R. Pioeya. 

j^X^^k*. a branch of the Zeoitai. 
'fffyagvai, a branch of tbe Icahtiatu. 
[\^gutj/at, a branch of the Piojet. 
'■ Piojta, on Rlos Putumayo. Nspo and Cocaya, 

Fmueeariet, a braocb of the Icahitate*. 

Quiii/agei, on Rio Apure. 

Seiioi, a branch of Ihe Tamat. 

Smiui =: Zeonai. 

Biti^fai (or Situjat"), on Rio Casaoare. 

Tama*, on Rio Yarl and R. Cagua. 

Ttteanot, on the Rio Uaupes. 

Uaupe*, on R. Uaupes. 

Tapuai, a branch of the Piejit. 

Tthtbot, a branch of tbe IcahuaUt. 

Yetti. a branch of the Piojet. 

Zenttiet, a br&nch of the Zetmat. 

Ztonat, between lower Nnpo and Patumayo riven. 



Several of these names are synonyms, or merely the same word 
with varying orthography. The specific termination of nomina 
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The Jupua and Curetu dialects are properly one and the same, 
the difference which appears in their vocabularies arising simply 
from inequality in the ears and the orthographies of observers, 
lliis is evident by the following comparison of the vocabularies of 
Martius (German orthography) and Wallace (English orthography) : 





Jupua (Mabtius). 


CUBETU (Wallace). 


Blood, 


ihik. 


du. 


Bow, 


patapai, 


patueipei. 


Earth, 


thiUa, 


dUla. 


Flesh. 


ga'hi'. 


se'hea' . 


Fingeii 


tnoh-anoing. 


mu-elBhu, 


Fire, 


pieri. 


piure. 


Flower, 


pagari. 


bagaria. 


Foot, 


goapha. 


giapa. 


Hair, 


poa. 


phoa. 


Hand, 


moJio, 


muhu. 


Head, 


eo'ere. 


cuilri. 


House, 


wu'%. 


wee. 


Mouth, 


thUchuh, 


dishi. 


Sun, 


?iauvd, 


aofie. 


Tongue, 


toro. 


dolo. 


Tooth, 


gobdekaa', 


gophpecuh. 


Water, 


thacOt 


deco. 


Woman, 


nomoa, 


nomi. 



These two, the Jupua and Curetu, together with the Jauna and 
Cobeu, form with the Tucano a group of dialects closely related 
among themselves; and they are a branch of the same mother 
tongue as the Betoya, Tama, Pioje and Correguage, which, in turn, 
present also merely dialectic differences between each other.* 

In spite of the imperfect materials yet available to study this 
extended family, the relationship of its scattered members is de- 
monstrable. To illustrate it, I submit the following : 

Comparative Vocabulary of the Betova and Tucano Dialectic 

Groups. 

Betoya Group: B.=Betoi; C. = Correguage ; P. = Pioje; T. =Tama. 
Tucano Group : Cob. = Cobeu ; Cur. = Curetu ; Jup. == Jupua ; Tuc. = 

Tucano. 

• Dr. Pfkff (tL 8. p. 003) has compared five wordi of the Tacano, Coretu and Cobeu. pre- 
Bentiog ilmilariUei ; and Dr. Emit {2SeiUdirgt fOr EUmoL, 1801) haa shown similarities of 
six words In Tamas and Tucano ; hot a general mrmf of the stoek haa not heretoibie 
been offered. 



i, B. ; «miU(f, C. ; 



Woman, 


dami, C. iMweo, T.; 


Fire. 


(o'«. P., T. ;>-(«». B, 


Water, 


ow, B., C, P., T.; 


Rain, 


oeo^aim. C. ; 


Tongue, 


^MnwMU. P.; 


Hand, 


r'umoeoto (my band), 


Pool. 


coapi. C. ; 


Teelh, 


eqjini C. ; 


NoBe. 


j-inktpiu (tby). C. ; 


Forehead. 


tiapat, C; jopue, T.; 


Breaat (mamma). 


o^eeho, C. ; 


Meat, 


gtKii. C; 


Uaize, 


Auta, P.; 


Japiar. 


w'l, P, ; rhai, C. ; 


Parrot, 


giieco. C; 


Deer, 


tuima, C; 


Egg. 


(sia. C; 


Fowl. 


euro. C; 


Honker, 


(<inff««. C; 


Stone, 


eata. C; 


BUT. 


manioco, C. ; 


Banana, 


ohoh. P.. C; 


Sod, 


«■.■. C; 



[F«l..i. 

eumo, ioua, Tnc; arm^a. 

Cob., Cur. 
notni. Cur. ; nomti), Tuc. 
tova. Cob. 

o«o. Tuc; hSggoa, Jup. 
o«o.ro, Tuc. 
cA«n«n0, Tuc; eritnendo. 

Cob. 
umoea, Tuc. 

goaphat, Jup.; giipa. Cur. 
toping. Cob. 
«nten7ia, Tuc. 
dipua, righpoah fbcad), 

Tuc. 
tf/-p^nn», Tuc. 
0(1 'At. Jup. 
o-hoka. Tuc. 
jiA. Jup. 
tee/jti. Tuc. 
ikama, Jup. 
dia. Cur. 
faru-Ai'n, Cob. 
a^fc;, Tuc. 

iXlana i—ieata-na), Tuc. 
joeheo', Jup. ; ambioeowa. 

Cor. ; Mo'coo, Tuc. 
oAnA, Tuc. 
si-mugi. Cur. 
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The conception of number is very slightly developed in this 
stock, and even the dialects most closely related show wide varia- 
tions ; for example : 



Betoya. 

1, edoyoyoit 

2, edoi, 

3, ibuiu, 

4, ibutu-edoyoyoi (3 + 1). 

5, rumocoso (Uaod), 



Tama. 

teyo, 
ca'yapa, 
cho-teyo (2-f-l). 
ca'yaparia (2 again), 
cia-jente (hand), 



PlOJB. 

mono (finger). 

tsamun-cua. 

tsamun-hiw.nte'Cua. 

tajeseea. 

teserapin. 



In the vocabularies both moko and j'^nU (yV/^) are given for hand, 
and both are used in the words for "five." 

In the Tucano group the dialect which has retained the strongest 
affinities is the Curetu : 



One, 

Two, 

Three, 

Four, 

Five, 



Curetu 

tchudyu (=: Betoya edyuyu). 
ap-adyu (= *' edyu). 
arayu. 

apatdydi (=2 + 2). 
tchumupa. 



I believe the evidence here briefly presented will be adequate to 
prove the extended affinities of this stock, and to vindicate its 
importance in South American ethnography. How far its analogies 
may be traced north and west I have not sufficient materials to 
determine. In The American Race^ p. 275, I pointed out a 
few similarities between Betoya and Choco roots; and I would 
particularly mention that the words for "man** and "woman," 
uma and ira^ reported by early explorers (in 15 15) as in use along 
the northern shore of Venezuela and the Isthmus of Panama, cer- 
tainly belong to the Betoya language.* 

• " En toda esta tlerra llaman & loB hombre« omet^ y di las mugereit inu.^* See J. Acosta, 
Hittoria de Ihteva Qranada, p. 458. The tract referred to in from the Gulf of Uraba to the 
Punto del Nombre de Dios, along the shore of the Isthmus of Panama. 
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Stated Meeting, January IB, 1892. 

FreseDt, 17 members. 

PreBideiit, Mr. Fbalet, in the Chwr. 

Correspondence was submitted as follows : 

A circular from the Observatoire National AMroDomique 
et M<St(Soro1ogique d'Athdnes, asking exchanges, which was 
agreed to, 

A circular from M. Julio N. Rosas, announcing his appoint- 
ment as Director 0^n<^ral de Statistique de la Provincia de 
Buenos Aires, La Plata. 

A circular from the Royal Geographical Society, on the 
orthography of geographical names. 

Letters of envoy from the Observatory, Adelaide, S. Aus- 
tralia; Biblioteca N. C. di Firenze; Musge Guimet, Paris; 
Meteorological Office, Zoological Society, [jondon, Eng, 

Letters of acknowledgment from the Royal Geographical 
Society of Australasia, Melbourne, Victoria (lSl-134); Tokyo 
Library (135); Prof Dr. Ludwig Riitimeyer, Basel, Switzer- 
land (135); Direccion General de Estadistica de la Provincia 




1«92.) lOT 

Paris; Soci^t^ de G^graphic, Tuuloase; Academic N. des 
Sciences, etc., Bordeaux ; Soci^td des Antiqaaires de la Morinie, 
Saint Omer ; Zoological Society, London ; Geological Society, 
Manchester; Natural History Society, Montreal; Historical 
and Scientific Society of Manitoba, Winnepeg; Harvard Uni- 
versity, Cambridge, Mass.; Travelers' Insurance Co., Hartford, 
Conn. ; Editors of the " American Journal of Science," Agri- 
cultural Experiment Station, New Haven, Conn.; Agricul- 
tural Experiment Station, Storrs, Conn.; Mathematical So- 
ciety, New York; Engineers' Club, College of Pharmacy, 
Franklin Institute, Hydrographic Office, Dr. Charles A. Oliver, 
Philadelphia; State Board of Health, Nashville; Experiment 
Station of Florida, Lake City; Editor of " Journal of Compara- 
tive Neurology,'* Cincinnati, O.; Sociedad Cientifica ** Antonio 
Alzate," Mexico. 

The decease of the following members was announced : 

General Montgomery C. Meigs, Washington, D. C. ; born 
May 3, 1816; died January 2, 1892. 

Mr. Addison May, West Chester, Pa. ; died January 8, 1892, 
a3t. 80. 

Mr. Edward Penington, Philadelphia; died December, 1891. 

Prof. Jean Louis Armand de Quatrefages, at Paris, January 
12, 1892, set. 82. 

This 1>eing the evening for the selection of the Standing 
Committees of the Society, for the ensuing year, on motion the 
President was authorized to appoint the same, which he sub- 
sequently did as follows : 

Finance. 
William B. Rogers, Philip C. Garrett, Charles S. Wurts. 

Ball. 
J. Sergeant Price, William A. Ingham, Charles A. Oliver. 

Pvblication. 

Daniel G. Brinton, George H. Horn, Samuel Wagner, 
Patterson Du Boia, Horace Jayne. 
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Library. 

Edwin J. Houston, William Joho Potts, Jesse Y. Burb, 

William H. Greene, William S. Baker. 

Mickaux Leyaey. 

Thomas Meehan, J. Sergeant Price, William M. Tilghman, 

Isaac Burk, Isaac C. Martindale. 

Henry M. Phillips' Prize Essay Fund. 

Richard Vaux, Henry Phillips, Jr , William V. McKeao, 

Furman Sheppard, Jwsepli G. Fraley, 

The President and the Treasurer of the Society, ex officio. 

This being the evening for the election of Librarian, a ballot 
Tras held and the tellers reported that Mr. Henry PbilHps, Jr., 
had received 28 votes and Mr. Benjamiu Smith Lyman had 
received 12 votes; whereupon Mr. Phillips was declared duly 
elected Librarian for the ensuing year. 

[Secretary Phillips present and not voting.] 

Pending nominations Nos, 1232 and 123-5, and new nomi- 
nations Nos. 1234, 1235, 1236, 1237, 1238, 1239 and 1240 
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Other members of the Committee, the Chairman stating in 
answer to inquiry that the signature of the other member was 
withheld on account of his not approving the second resolu- 
tion. The resolutions were then read as follows: 

Resolved, 1. That the Proceedings of the American Philosophical 
Society be issued quarterly, and also at more frequent periods whencTcr 
an amount of matter is ready for press, which will make sixtj-four pages 
of text, but so as not to interfere with the regularity of the quarterly 
issue. 

ResoUedt 2. That in order to permit estimates of the cost of illustra- 
tions, authors shall submit either completed drawings or the specimens to 
be drawn ; and that the Secretaries shall accept either as sufficient basis 
for the publication of articles otherwise unobjectiouHble. 

On motion of Dr. Frazer, the Society proceeded to the con- 
sideration of report of the first resolution. A debate took 
place thereon, participated in by Messrs. Price, Morris, Hous- 
ton, Cope, Frazer, Barker, Vaux, Marti nd ale and Horn. 

Mr. Martindale moved to strike out all after the word 
" quarterly " and to insert thereafter the words " provided suf- 
ficient material shall be furnished for that purpose." 

The amendment being put to a vote was carried and a vote 
being taken on the resolution as amended it was adopted. 

The question then arising on the adoption of the second 
resolution, Dr. Brinton stated his reasons for declining to 
recommend the same, and ofiered as an amendment the substi- 
tution of the word "may" for "shall" in the third line, to read 
" the Secretaries may, etc." 

The amendment was carried and the resolution as amended 
was adopted. 

On motion of Mr. Dudley, the Society adjourned. 
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Staled Meeting, February S, 189S. 

Present, 8 membera. 

Dr. Morris in the Chair. 

The following correspondence was submitted : 

A letter from Commander F. M. Green, U. S. A,, giving suf- 
ficient reasons for declining the membership in the Society to 
which be bad been elected. 

A circular from the Manchester Geographical Societr, an- 
nouncing the decease of its President, the Duke of Devonshire. 

A letter from Gustav Fock, bookseller in Leipzig, offering for 
sale the library of the late Prof. Zarnke for 45,000 marks. 

Accessions to the Library were announced from the Royal 
Society of South Australia, Prof. II. Y. L. Brown, Adelaide ; 
Linnean Society of N. S. Wales, Sydney ; Prof. H. H. Risley, 
Calcutta ; Section fur Naturkunde 0. T. C, Vienna ; K. 
danske Geografiske Selskab, Copenhagen ; Gesellsohaft iur 
Erdkunde, Deutsche Geologische Gesellschaft, Horticultur- 
Gesellschaft, Messrs. Friedlander &; Sons, Berlin; K. Sachsische 
Meteorologische Institut, Cbemnitz; Soci^t^ des Soiencea 
relies, Frilji>Lirg; Vereiii fiir Krdkunde, Halle a. S. : 
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Hon. Robert C. Winthrop, Prof. Ebec Xort»D«i Horsfori Har- 
vard University, Cambridge ; Essex Icsiiiciie. Saliea : Brr-BT. 
University, Providence, B. I^ Prof. E. X'^rth, Clintoo, X . Y. : 
Free Public Library, Jersey City : B'lreaa of Suti^dcs of Xew 
Jersey, Trenton ; American Phaniiaceadcal AsociatioiL 
Drexel Institute, Drs. J. E. Ives. D. Jayoe, J, C. Ajer, Mr. 
Henry Phillips, Jr., Philadelphia : American CLeoiica! Society, 
Baltimore ; Anthropological Society. Boreaa of Navigation. 
Mr. Lester F. Ward, Washington, D. C: Oberlio College, 
Oberlin, O.; Colorado Scientific Society, Denver: Observatoire 
Mdt^orologique Central, ObEenratorio A5tron«5m:co Xaciona; 
de Tacubaya, Mexico; Observatorio Nacional Argentino. 
Buenos Aires: Moseo de La Plata: Prof. Ladislaa Netto, 
Rio de Janeiro. 

The Committee on Dr. Cope's Paper for the Transactions 
reported the same to be worthy of publication and was dis- 
charged. 

Photographs of the following members were presented for the 
Society's Album : 

Dr. Thomas Chase, Providence, R. I. 

Dr. J. L. Campbell, Crawfordsville, Ind. 

Dr. W. G. A. Bonwill, Philadelphia. 

Mr. Charles Truscott presented a photograph from the por- 
trait of Franklin owned by the Society. 

Miss Emily Phillips presented a locket containing hair of 
General Andrew Jackson. 

The following announcements of the deaths of members 
were made : 

Paul Hunfalvy, Budapesth, December, 1891. 

Andrew C. Ramsay, London, December, 1891. 

Thomas JeflFerson Lee, Baltimore, December, 1891. 

Rev. Joseph F. Garrison, Camden, N. J., January, 1892, 
aet. 70. 

The President appointed Mr. William John Potts to pre- 
pare the obituary notice of Dr. Garrison. 

Prof. Cope offered for the Transactions a paper by himself on 
««The Homologies of the Posterior Cranial Arches in the 
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Reptilia," which was referred to a Committee to be appointed 
by the President* 

Dr. Cope offered for the Proceediogs "A Contribution to the 
Vertebrate Palieontology of Texas." 

Dr. Brinton presented for the Proceedings " Studies in the 
South American Native Languages," wbiuh was ordered to be 
printed. 

The paper by Dr. Boowill, "Geometry and Mechanics Deny 
Evolution," was made the special order for March 4, 1892, 

Pending nominations 1232 to 1240 (inclusive) were read. 

On motion of Dr. Brinton, it was resolved that a Committee 
of three should be appointed by the President to consider the 
advisability of taking concerted action in connection with other 
learned societies for the celebration of the four- hundredth 
anniversary of the discovery of America, f 

And the Society was adjourned. 



Slated Meeting, February 19, 189S. 
Present, 12 members. 
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Museum of Comparative Zoology, Profs. A. Agassiz, 
Charles W. Eliot, Robert N. Toppan, Cambridge, Mass.; Dr. 
Pliny Earle, Northampton, Mass.; Essex Institute, Salem; 
American Antiquarian Society, Worcester; Brown Univer- 
sity, R. I. Historical Society, Providence; Mr. George F. 
Dunning, Farmington, Conn. ; Historical Society, Theological 
Seminary, Hartford ; Yale University, N. H. Colony Histori- 
cal Society, Profs. O. C. Marsh, H. A. Newton, W. D. 
Whitney, New Haven; Prof. James Hall, Albany; Society 
of Natural Sciences, Buffalo Library, Buffalo, N. Y. ; Prof. 
E. North, Clinton, N. Y.; Profs. J. M. Hart, J. E. Oliver, 
Ithaca, N. Y. ; American Mu^•eum of Natural History, 
Mathematical Society, Meteorological Observatory, New York 
Historical Society, Hospital Library, University of the City 
of New York, General Henry L. Abbot, Mr. Joel A. Allen, 
Prof. J. J. Stevenson, New York ; Vassar Brothers Institute, 
Poughkeepsie ; Oneida Historical Society, Utica; U. S» 
Military Academy, West Point; Prof. Henry M. Baird,. 
Yonkers; Mr. Isaac C. Martindale, Camden, N. J.; Profa 
W. H. Green, C. A. Young, Princeton ; Dr. Robert H. Alli- 
son, Ardmore, Pa.; Mr. Burnet Landreth, Bristol; Prof. 
Robert W. Rogers, Carlisle ; Prof. Martin H. Boyfe, Coopers- 
burg ; Hon. Eckley B. Coxe, Drifton ; Rev. Thomas C. Porter, 
Prof. J. W. Moore, Dr. Traill Green, Easton; Prof. Lyman 
B. Hall, Haverford College P. O. ; Mr. Ario Pardee, Hazleton ; 
Mr. John Fulton, Johnstown ; Academy of Natural Sciences, 
Engineers' Club, Wagner Free Institute, Numismatic and 
Antiquarian Society, Philadelphia Library, Drs. W. G. A. 
Bonwill, H. C. Chapman, George Friebis, W. W. Keene, 
George R. Morehouse, Isaac Norris, Charles A. Oliver, C. N. 
Peirce, W. S. W. Ruschenberger, H. Clay Trumbull, Profs. 
John AshhuTSt, Jr., F. A. Genth, Jr., H. D. Gregory, 
J. P. Lesley, John Marshall, Samuel P. Sadtler, H. W 
Spangler, Messrs. Henry Carey Baird, William S. Baker 
S. Castner, Jr., Thomas M. Cleemann, FAtteraon Da Bois, J. S. 
Harris, William A. Ingham, W. W. Jefferifl, G. de B. Keiniy 
James T. Mitchell, C. Stoart PattersoD, Henry Pbillipa^ Jr., 
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Franklin Piatt, Theodore D. Rand, Samuel Wagner, Talcott 
Williams, Admiral E. Y. Macaiilej, FhilBdelphia; Mr. Heber 
S. Thompson, Pottsville; Rev, G. W. Anderson, Rosemont, 
Pa. ; Philosophical Society, Messrs. William Butler, Philip 
P. Sharplesp, W. Townsend, West Chesteri; Maryland Insti- 
tute, Baltimore; Agricultural Experiment Station, College 
Park ; Leander McCormick Observatory, University of Vir- 
ginia, Prof. J. W. Mallet, Charlottesville, Ta ; Agricultural 
Experiment Station, Prof. I. C. White, Morgantown, W. Va. ; 
N. C. Agricultural Experiment Station, Raleigh ; University 
of Alabama, University P. 0.; Agricultural Experiment 
Station, College Station, Tex.; Prof. E. W. Claypole, 
Akron, O. ; Cincinnati Observatory ; Editor ol the " Journal of 
Comp. Neurology," Granville, O.; Columbia Athenseum, Tenn.; 
Prof. J. L. Campbell, Crawfordsville, lud. ; Experiment 
Station, La Fayette, Ind.; Historical Society, Chicago; 
Academy of Science, St. Louis ; Geological Survey of Missouri, 
Jefferson City; General William F. Reynolds, Detroit, Mich.; 
Kansas Academy of Science, Topeka ; State Historical Society, 
Madison, Wis.; University of California, Berkeley; Prof. 
George Davidson, San Francisco, Cal. 

Letters of acknowledgment were received from the Tokyo 
Authropolosical Society (135); Sociiilti de Geographie, 
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Free Public Library, Jersey City (96-130, 136, and Catalogue, 
Parts i-iv). 

Letters of envoy were received from the Society de G^- 
graphie de Finlande, Societas pro Fauna et Flora Fennica, 
Helsingfors; Naturwissenschaftliche Verein fur Schleswig- 
Holstein, Kiel, Prussia ; K. Sachsische Gesellschaft der Wis- 
senschaften, Leipzig; Soci^te Royale des Sciences, Qpsal, 
Sweden ; R. Academia de Ciencias y Artes, Barcelona, Spain ; 
Royal Statistical Society, Lowdon ; Boudoin College, Bruns- 
wick, Me. ; Messrs. J. C. Ayer & Co., Lowell, Mass. ; Obser- 
vatoire M^t^orologique Central de Mexico. 

Accessions to the Library were reported from the Geological 
Survey of India, Calcutta; Magyar Tudomanyas Akad^mia, 
Socidt^ Hongroise de Geographic, Budapesth ; iioc\6t6 de Geo- 
graphic de Finlande, Societas pro Fauna et Flora Fennica, 
Helsingfors; Soci^t^ Royale de Geographic, Antwerp; Gesell- 
schaft fiir Anthropologic, Ethnologic, etc., Berlin; Natur- 
wissenschaftlicher Verein fur Schleswig-Holstein, Kiel; Pub- 
lishers of the " Revue Universetaire," Paris; R. Academia de 
Ciencias y Artes, Barcelona, Spain ; Royal Society, Royal 
Geological Society, London; Royal Society, Edinburgh; 
Philosophical Society, Cambridge, Eng. ; Bowdoin College, 
Brunswick, Me.; Harvard College, Cambridge, Mass.; Prof. 
William Dwight Whitney, New Haven ; Astor Library, 
Academy of Sciences, American Museum of Natural History, 
Dr. T. Sterry Hunt, New York; Hon. Thomas H. Dudley, 
Camden ; Mr. Albert S. Galschet, Washington, D. C. ; Public 
Library, Cincinnati; State Historical Society, Iowa City; 
Wyoming Agricultural College, Laramie; Missouri Geo- 
logical Survey, Jefterson City; Dr. John C. Branner, Little 
Rock, Ark.; Academy of Science, Tacoma, Wash.; Prof. J. 
de Meodizabel Tamborrel, Mexico. 

The Committee appointed at last meeting to examine Prof 
Cope's paper for the Transactions, reported it worthy of publi- 
cation, and was discharged. 

The deaths of Theodore Mommsen (February 8, 1802, 
»t. 75) and T. Sterry Hunt (February 12, 1892, »t 66) were 
announced. 
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On motion, the Society appointed Mr. James Douglass, of 
New York city, to prepare the usual obituary notice of Dr. 
Hunt. 

The proceedings of the Board of OfSoers and Council wore 
submitted. 

This being the stated evening for balloting for candidates 
for membership, pending nominations Nob. 1232, 128S, 1234, 
1235, 1236, 12S7, 1238, 1239 and 1240 were read, spoken to 
and voted upon. 

Prof. Cope made an oral communicatioD on " The Geology of 
the Staked Plains of Texas." 

The Committee on Extended Accommodations presented a 
final report, and stated that the total cost of alterations to the 
building had amounted to $41,449.72. 

On motion of Dr. Brinton, the report was accepted and the 
Committee discharged, with the hearty thanks of the Society 
for its long, arduous and faithful labors. 

The Library Committee reported the following minnte : 

Stated Heetino, Fbbruabt 12, 1893. 

The Librarian reported that oniog to the advanced condition of tbe 
Libnirj he had been able to dispense with ihe serricea o( tb« asststanu 

hitherto employed by Hie Conuiiiitee, nnd pursimut to aulbority granted 




declared the following to bave been duly elected members of 

the Society : 

2199. Hon. George William Curtia, New York dty, X. Y. 

2200. Anthony J. Drexel, Esq., Philadelphia. 

2201. Prof. Edward A. Leech, Ph.D., Director U. S. Mint, 
Washington, D. C. 

2202. Hon. Seth Low, LL.D., President Columbia CJoUege, 
New York city, N. Y. 

Dr. E. D. Cope offered the following amendment to Chapter 
ix, Section 1, of the Laws: 

The ordinary meetings of the Si)ciet7 shall be on the first and third 
Fridays of every month, from September to the third Friday in June in- 
closive, at eight o'clock in the evening. 

And the Society was adjourned by the President. 



Stated Meeting^ March 4^ 1892. 

Present, 27 members. 

President, Mr. Fbaley, in the Chair. 

Correspondence was submitted as follows : 

Acceptances of membership were read as follows : 

Mr. Anthony J. Drexel, Philadelphia. 

Hon. Seth Low, New York city, N. Y. 

Hon. George William Curtis, West New Brighton, Staten 
Island, N. Y. 

A circular was received from the Linnean Society of New 
South Wales, announcing the death of its President, Sir 
William Macleay. 

A letter from P. Steiner (Darmstadt) in reference to his 
language, PasiUngua. 

Letters of acknowledgment were received from the Institut 
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Egyptien, Cairo (1S5); Acad^mie R. D&noise des Soiences, 
etc., Copeuhagen (135); K. Bibliothek, Berlia(135); Deutsche 
Seewarte, Hamburg (185) ; Yereiu fiir Erdlninde, Netz (135) ; 
B. Accademia di Scienze, etc., Padova (135) ; Natural History 
Societj, Montreal (136); Ur. Hamilton A. Hill, Boston (136); 
Free Public Library, New Bedford, Mass. (136); Prof. Bart 
G. Wilder, Ithaca, N. Y. ( 136) ; Americao Museum of Natural 
History, New York city (97, 99, 100, 101, 127-135); New 
Jersey Historical Society, Newark (136); Messrs. Cadwalader 
Riddle, Samuel Dickson, Philadelphia (136); Maryland His- 
torical Society, Baltimore (136); U. S. Naval Observatory, 
U, S. Coast and Geodetic Survey, Anthropological Society, 
Patent Office, War Department (136), Department of Agri- 
culture (136), Dr. W. J. Hoff"man, Rt. Rev. J. J. Keauer-, 
dipt. Thomas JefTerson Lee, Messrs. Charles A. Sobott, WiL — 
Hum B. Taylor, Washington, D. C. (136); University o ::* 
TenoL'Ssee, Knoxville (136); Georgia Historical Society^ 
&ivannah (136); University of Cincinnati (99-130, and Cata — 
logue. Parts i-iv) ; Colonel William Ludlow, Detroit, Mich - 
(13()); Indiana Society of Civil Engineers, Remingtoo (136)^? 
Liek Observatory, Mount Hamilton, Cal. (96-130, 136, aoct 
Catalogue, Parts i-iv) ; Sociedad CientiSca " Antonit^ 
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Charles A. Oliver, Philadelphia: U. S. Naval Observatory, 
War Department, Treasarj DepartineDt, Washington, D. C. ; 
Agricultural Experiment Stations, Virginia, Mississippi, 
Arkansas ; Denison University, Granville, O. ; State Historical 
Society of Wisconsin. 

The amendment to the Laws of the Society (Chap, ix, § 1) 
came up for action. Due proof of advertisement and notice 
of same having been first submitted, and a constitutional 
quorum being present, the Society then proceeded to consider 
the same. 

Dr. Cope moved that it be adopted. 

Mr. Yaux moved as an amendment that it be indennitely 
postponed. 

A vote being taken, Mr. Vaux's motion was carried, and 
the consideration of the amendment was indefinitely postponed. 

The Publication Committee reported that the papers by 
Dr. Cope had been placed in the printers' hands, and that the 
illustrations to accompany them had been ordered to be pre- 
pared ; and that Vol. xvii, Part i, had been ordered to be 
closed and distributed when printed. 

Dr. Bon will read a paper entitled "Geometry and Mechanics 
Deny Evolution," which he illustrated with diagrams and 
specimens. 

Dr. Cope spoke against some of the propositions set forth 
by Dr. Bonwill, and exhibited specimens of early dentition 
from Spuj, Belgium. 

Dr. Cope offered for the Proceedings a paper on " Tiaporus, 
a New Genus of Teiidae." 

Mr. Price, Chairman of the Hall Committee, presented the 
following report : 

To THE American Philosophical Sooiett : 

The Hall Committee respectfully reports that they have carefully con- 
sidered the matter of a fireproof in the new building to preserve the valu- 
able books, papers and documents belonging to the Society^ which was 
referred by it to them. They have called in consultation with them 
Messrs. Wilson & Bros., the architects of the building, who have prepared 
detailed drawings lor the construction of a fireproof 4 hfi% by 14 feet in 
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the clear ioBlde and reaching from the floor to the ceiliag, and altuala in 
the southeast corner of the northern room on tccood floor, which will 
ftffiird ample room for many years to come for the protection from Are of 
raluable books, papers and documents and articles of various kinds, 
which may need such care and preserTatlon. They have also received an 
estimate from Messrs. Blacy Reeves & Boas to construct and complete 
' the same for the sum of $378. They therefore submit the following 
resolution : 

RB»olttd, That the report of the Committee be accepted, and they are 
directed to have said fireproof constructed under the direction of the 
architect. In accordance wilh the plans prepared hy them. ' 

Ail of which Is respectfully submitted. 

J. SEHGEAitT Pbice, Okairman, 

Oq motion of Mr. Price, the report waa accepted, and the 
resolution contained therein was adopted by the Society. 

Mr. Williams offered the following resolution, which after 
discuE^ioD was adopted by the Society : 

Beiohed, That a Committee of three be appointed by the President, to 
consider and report to the Society upon the advisability of an annoai 
grant fc<r the purpoie of aidini; the publication or assuming tlie entire 
cost of publishing transcripts of the Babylonian tablets, on deposit in the 
Hnseum of the University of Pennsylvania.* 

And the Society was adjourned by the President. 




Letters of acEnowledgraent were received from Marquis 
AatoQio tie Gregorio, Palermo, Sicily (135) ; Sir J. W". Daw- 
son, Montreal, Caoada (136); Agricultural Experiment Sta- 
tion, Geneva, N, Y. (135, 13*1) ; Geological Society of America, 
Rochester, N. Y. (I3tj); Prof. Henry Morton, Hoboken, N.J. 
(136); Dr. Charles B. Dudley, AUooaa, Pa. (I3ii) ; Mr. fi. 
Meade Bache. Hon. Elenry Reed, Philadelphia (136); Prof. 
Charles V. ttiley, Waahington, D. C. (136); State Espenment 
Station, Baton Rouge, Li, (135, 136); Washburn College, 
Kansas State Historical Society, Topeka, (136); Colorado 
Scientific Society, Denver, (139); Museo Oaxaqueno, Oaxaca, 
Mex, (136) ; Ob«rvatorio Aatronomico Nacional, Mexicano, 
Tacubaya (136); Bishop Crescencio Carillo, Merida, Mex. 
(136). 

Accessions to the Library were reported from the Soci^t^ 
Litteraire Finnoise, Helrangfors; Colonial Museum, Harlem, 
Holland; Acadumie dea Sotences, Cracow, Austria; Zoolo- 
giach-Botanische Gesellschaft, K. Geologische Reichsaostalt, 
^nthropologiache Gesellschaft, Vienna, Austria ; lostituto y 
Odservatorio de Marina, San Fernando, Spain; Rousdon Ob- 
servatory, Lyme Regis, Eng ; Society of Antiquaries, Meteor- 
■ological Council, London ; Editors of the Journal of Philulogy, 
^Dambridge; American Institute of Electrical Engineers, Prof. 
■J. A. Allen. New York ; Mr. William John Potts, Camden ; 
C^i^oUege of Physicians, Mercantile Library, Superintendent of 
CJity Trusts, Mr. Henry Phillips, Jr., Philadelphia; Chief of 
Eugineers IT. S. Array, Lighthou.se Board, Bureau of Ethnol- 
ogy, Washington, D. C. ; Mr. William Harden, Savannah, Ga. ; 
.Agricultiiral Experiment Stations, Burliugton, Vt., Geneva, 
K". Y., State College, Centre County, Pa., Baton Rouge, La. 
The decease of the following members was announoed : 
John Couch Adams, Cambridge, England, January 2 1, 1B92, 
Get. 73. 

Dr. Hermann Kopp, Heidelberg, February 20, 1892, set. 75, 
Thomas Hockley, Philadelphia, Mnn-h 12, 1892, let. 6-i. 
Dr. Cope presented some additional matter for his paper in 
the Transactions, which waa ordered to be printed. 

raoc. AJtBR. pHii.oa. aoc. zzz. 187. p. priktkd ic/lrch 30, 1893. 
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Mr. Phillips presented " A Second CootributioQ to the Study 
or the Folk-Ejore of Philadelphia and its Vicinity." 
Pending Domination No. 1233 was read. 
The Library Committee reported a minute of its last meet- 
Mr. Bitihe oSered the following resolution : 

RetolMd, Tbat, if the fuads of the Society pRrmli, this roi>m be now put 
io charge of a Committee, for the purpose of receiviag such treatmeot 
to its trails. ceiHiig. and columns aa accord with the character of the 
Society, and that the Society instruct the Curators to exclude from the 
clisos ereryibing but such printed mktter as is desirable fur ready refer- 
ence, and from the floor any articles which are not conducire to the pri- 
mary purpose in this room of conreoience of the members of the Society." 

After some debate, the consideration of the resolution was 
postponed until the next suted meeting of the Society. 

Dr. Morris moved that the Secretaries be requested to ask 
from the Academy of Natural Sciences, the Numismatic and 
Antiquarian Society and the Historical Society the return of 
all the articles belonging to this Society that are now depos- 
ited with them. After discussion, on motion of Ur. Price, as 
an amendment, it was resolved to refer the resolution to the 
Curators for the purpose of ascertaining and reporting to the 
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A CantrilnUion to the V&rtebrcUe Paleontology of Texas. 

By E. D. Cope. 

{Bead before the American FhUosophieal Society, February 5, 1892.) 

I. Fayette Formation. 

In the First Annual Report of the Geological Survey of Texas (p. 47), 
Mr. K. A. F. Penrose. Jr., describes this formation as it occurs in South 
and East Texas. He places it at the summit of the Tertiary series and 
below tlie " Posttertiary ;" that is, at the summit of the Neocene, Just 
prior to tlie advent of the Plistocene. This location is justified by the only 
vertebrate fossils definitely traceable to these beds, which have been sent 
me for identification by Dr. E. T. Dumble, State Geologist of Texas. 
One of these consists of a well-preserved left ramus with symphysis and 
nearly complete dentition of the mandible of the large lama, Holomeniscus 
hestemtis Leidy. This species is characteristic of the Equus beds of Ore- 
gon, California and Mexico, and indicates satisfactorily the age of the 
formation in which it occurs. It confirms fully the position assigned to 
the Fayette beds by Mr. Penrose. The only other identifiable fossil from 
this formation is several teeth of the Equus major Dekay. This species is 
most abundant in the Eastern States, where the Equus beds liave not been 
certainly identified ; but it occurs also in the Equus bed of Nueces county, 
Texas, with other characteristic species of that epoch. The specimens of 
the two species named came from Wharton county. This is the first 
exact determination of the age of the Fayette formation from paleonto- 
logical data, and is therefore of much interest, as it enables us to corre- 
late a definite horizon of the East with the Equus bed of the Pacific re- 
gion. The determination of King and myself that the Equus bed is upper 
Pliocene is confirmed ; since besides Penrose. Chamberlin assures us that 
the Fayette formation (Appomattox or Orange sand) is pre-glacial. 

II. Upper Cenozoic op the Staked Plains. 

In some remains of vertebrata, obtained by Mr. W. T. Cummins, from 
Crosby county, Texas, and sent me for determination by Dr. E. T. Dum- 
ble, State Geologist, three genera may be identified, and several others are 
indicated. The three genera are Equus, Mastodon and Testudo. They are 
enclosed in a white siliceous friable chalk, which Mr. Louis Woolman 
finds on examination to be highly diatomaceous. Prof. C. Henry Kain 
had identified the following species : Oompylodiscus bicostatus W. Smiili ; 
Epithemia gibba Ehr.; E. zebra Ehr.; E. gibberula vat. produeta Elir. ; 
NaticvXa major Ehr. ; N. viridU Ehr. ; N. rostrata Ehr. ; N. elliptica var. 
minutissima Green; Oomphonem clavatum Ehr. ] Oymbella CM^u^a, Hemp. ; 
FragiUaria vireecem Rafis var. The formation has been named the Blanco 
Canyon bed by Mr. Cummins (First Annual Report of the GeoL Survey 
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The HiiBtodoa is of the if. anguitiimu type, as Indicated by the teeth, 
but there are not enough frairmaiitB preserved U> render it clear whether 
they peruin to this species or to some allied one. The Equus la silled to 
the E. oetidentalU of Leidy , but the enitmel plates are more simple than 
io that gpeciea, being the most simple known In thd genus. I regard it as 
fto undeacrihed spsuies. aad describe ii bjlov uuler the name of Eqaai 
»inpliei'tea$. A second species of horse is indicated, but au eiact deter- 
mioatloQ cannot be made without additional material. The tortoise is a 
terrestrial form. A water bird of which a tarcomeiatarse is contained In 
the collection, is kindly determined for me by Dr. Shufeldt as allied to the 
roils. 

Eqtrus 8IMPLICIDEKB ep. aov. 

Thla apecles is represented by one nearly entire superior molar of an 
adult, and one of a young animal, with cliaracterlslic fragments of two 
other superior molars, and several fragments of luferior molars. The die 
of the teeth is about that of the E oeeidenttlit and E. oaballa*. The 
Internal column is of moderate anteroposterior extent. Its posterior border 
marking the anterior third of ibe posterior Uke. Its long diameter ie con- 
siderably less than half that of the crown. A peculiarity found in two 
of the superior molars, but not in two oihers. is that the median dentinal 
connection between the external and median crescents is interrupted by 
the continuity of the enamel plates bordering the lakes from the one 
1 the uther. Thla amngqtn^nt It frequently 
the hirge pm. 3, in the species 
I Equus, but dots not occur In the other pre- 
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emargioatioos on the inner border, which are wanting in the present 
Bpecles.* 

The species is probably the oldest member of the genus Equus known 
from North American beds. It is the only species which was contempo- 
rary with a Biastodon with the M, angustidens type of molars. The sim- 
plicity of the enamel foldings is appropriate to this primitive period, as it 
approximates to the condition seen in many of the three -toed horses and 
the supposed one- toed HippiAium $pectan$ Cope.f The size of the molars 
is about that of the modern horse, E. caballua L. 

ObservfUiom. — ^The contemporaneity of this species of Equus with the 
Mastodon with molars of the M. angu$tiden$ type has considerable sig- 
nificance. The latter is characteristic of the Loup Fork horizon in North 
America, in which the genus Equiis does not occur. The Equus beds, so 
named from the abundance of individuals of four species of Equus which 
they contain, have never produced a specimen of Mastodon allied to M. 
angtutidens in North America. | The fact that the Equus of the Staked 
Plains is different from those of the Equus beds, adds to the indication 
furnished by the Mastodon that these beds do not belong to the Equus 
horizon; but the presence of the genus Equus is equally conclusive that 
they do not pertain to the Loup Fork. It is probable that the age of the 
beds is intermediate. They thus ofier an interesting field for further 
research. 

Crecooides obbornii, Shufeldt, gen. et sp. nov. 

Char. gen. — Only a fragment of a left tarso- metatarsus represents this 
new genus and species of bird. It evidently belonged to some wader of 
about the proportions of a medium-sized heron, or to a form rather larger 
than the Floridan crane-like rail Aramus. 

The specimen consists of about the superior moiety of the tarso meta- 
tarsus, and, in so far as it goes, appears to be perfect, with the exception 
of slight marginal abrasions of the summit of the bone and the almost 
complete fracturing off of the hypotarsial process. Superiorly, the inter- 
condyloid prominence or tubercle is rounded and not especially conspicu- 
ous ; the inner condyloid depression is more extensive than the outer 
one, and occupies a higher plane. In front the shaft is longitudinally 
excavated only above, the excavation gradually but soon disappearing as 
we pass down towards tbe distal extremity ; and at the midpart of its 

• The hoTse foand in Florida by Mr. Wilcox, which Dr. Leidy identified as his Equus 
fraiemua (Transac. Warner Free Inst. Science, Philadelphia, 1889, p. 16), must be referred 
to a genus distinct from Equos, on account of the absence of cups of itie incisors, by the 
loss of the internal wall. This is seen in both unworn and worn specimens. In some 
cases an internal cing^lum remains to indicate its position. It appears to be a case of 
degeneracy. I have named the genus Tomolabis. 

t American Naturalid, 1887, p. 1072. 

I It iJ» prol)able that the Dibdodon ahepardii Ixjidy, which has molars of this type, 
occurs in the Equus beds of the valley of Mexico. Cfr. Cope, Proceed. Amer. Phllos. 
8oc., 1884, May. 
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cantinuity it m sulicylinilrlcal upon section. A short distance lidow IIjc 
fapsd of (he boni' ure seen the usuul an teropns tenor perrorating furaminB, 
bere three iu number, two being lateral nnd below, ytiih a mid one jtisi 
shove theiQ- Immediately below these ia a BJngle, somewhat prominent 
tubercle for the insertion of the tendon of the tibialu aniifut musrie. It 
occupies nearly a median position upon the shaft. So far as can be ascer- 
tolned from the imperfect hypotttrsial process it would appear that it 
possessed orlginalljr a large, single, inner groove for tendons, with a plate- 
like projection to its outer side. 

Char, tpeeif. — Proiimaily, the Inrso-melarnraus is considerably exca- 
vated to the Inner side of the hypolarsus nt a point just below the sumniit. 
The outer muscular line is single nnd commences at the middle point of 
the margin of the outer condylar depression, passing fK>m tlience down 
the back of the shaft, Tbe inner muscular line bifurui'es proximallv, 
then passes mure obliquely backwards than the outer line, to llnally pass 
parallel with tbe Utter also down the back of the ahitft. 

MfoluTtrntntt . 

Qrealest transverse width of proximal end 15 

Oreateslniiieroposterior diameter ofprot. end, not iucluding 

hypoiarsus 11 

Bistaoce from apex of intercondylDld tubercle lo tbe tubercle 

for tib. ant. muscle 10 

Verliciii deplii of ijypo tarsus 10 

Transverse diutneter of shall near Its middle 6 

Remark*, — This fragment has been compared with tlie correspondiDg 
part of the skeleton in a great many kinds of birds. It was found to differ 
entirely from all larine, giillinaceous and raptorial types, while on the 
other hand it seemed lo combine the characters of several various species 
of existing waders and allied groups. The writer compared it with 
numerous species of the genera Guara, Plegadis. Aramus Railus, Crex, 
Por7ana, Ajaja, Tantalus, Botaurus, Ardea. Nyciicorax, Grua and the 
Uallinulcs, Storks, etc. 

For a skeleton of Cm pvittntii I am indebted lo Mr. F. E. Beddard. 
pnisector of ibe Zoological Sotiely of London, and for the loan of other 
material to the United Slates National Museum, as well as lo Mr. F. A. 
Lucas, of tliatinstiluiiun, for placing the same at my disposal. In the 
specimen under consideration, the Kalline characters appear lo predom- 
inate, while more remotely we may see Ibis in lis general form and uul- 
Uoe. Apart from the i^uestion of size it. however, distinctly difTurs from 
the tarso metatarsus in such a form as Aramrii gignnteut in that the shaft 
was more cylindrical as it approached lis mtdportion, and. as has been 
BBid nb\ive, did not show the anterolongitudinal e:{cavation in that pan. 
Moreover, iu A ramus the hypotarsus exhibits two grooves for the passage 
of lendoue, niul the tubercle for the insertion of the libiaUt aniitut muscle 
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is double. Essentially, it agrees with Aramus in the general form of its 
hypotarsus and in the direction of its lateral muscular ridges. In other 
particulars it exhibited both some minor differences and agreements with 
the corresponding bone in the skeletons of Crex and Hallus. Upon the 
'whole the specimen would appear to have belonged to some large rail- 
like wader, now extinct. 

The name of the genus I create to contain this form is composed of the 
two Greek words, xpi^, a crake, and etdoq, resemblance. Its specific 
name is given it in honor of Prof. Henry F. Osborn, of Columbia College, 
New York, in recognition of his excellent work in paleontology for a 
number of years past. 

The specimen was collected by Mr. W. T. Cummins, and is at present 
in the possession of Prof. £. D. Cope, to whom the writer is indebted for 
the honor of having been permitted to describe it. — R. W. Shufeldt, 

Testudo turgida sp. nov. 

This species is represented by the greater part of a chelonite of about 
the size of the Xerobate$ agasBizii of Arizona. It is remarkable for the 
remarkable depth of the dermal sutures and sculpture lines, and for the 
swollen character of the interspaces which separate both. The general 
shape is a short, wide oval, with steep to vertical margins. 

The plastron is widely emarginate posteriorly, and the anal- femoral 
dermal sutures form a deep notch in the border. The anal scuta are 
oblique rhomboids, with equal and nearly parallel sides. The median 
longitudinal dermal suture is deep and wide, cutting half through the 
thickness of the plastron. It sends off a branch on each side bounding 
the gular plates in front. The part of the plastron enclosed in the latter 
forms two flattened cones appressed together, whose vertical diameter 
exceeds the transverse, and whose subconic apices are separated by a deep 
notch. The interclavicular bone is very large and is wide diamond- 
shaped, the anterior angle being larger than the posterior. The transverse 
humeropectoral suture is very deep, and is similar to the median longi- 
tudinal. The borders of the anterior lobe are strongly convex, with a 
chord only twice as long as the lateral border of the gular plates. 

The nuchal bone has a strongly concave-emarginate border. On the 
posterior vertebral bones is a seat-like concavity, which is surrounded by 
a ridge which forms the greater part of a circle. The costal bones are 
unequally divided by the costal dermal sutures, which are very deep. 
Each costal scutum is divided into two areas, one of which is marked with 
ribs parallel to the vertebral axis at one extremity and a seat-shaped plane 
with a bordering ridge at the other, which is in some of the costals smaller 
and more swollen. The other half or part of the costal scutal area is 
swollen in the longitudinal direction, but not for its entire length. The 
marginal bones are massive and have a subacute border between the 
bridge and the median points. They are much deeper than long, and are 
deeply divided by the sutures which separate the dermal marginals. These 



grooves cut ibo margio into deep noiclips at Bomo piHnls and into shHl- 
lower ones at othere. TUe areas between tliese Butures are all awoilen ia 
tbesiiRie wny OB the alleroaie parts of the cosial plates. 

MtataremcnU. 

Leagtii of plaslrun anterior tu posterior angle of Inter- 
clavicle 80 

Width of plastron anterior to posterior angle of interclavicle . .113 

Length of In tercl a vide 40 

Width of luierclavlcle 58 

Tlilcknesa of inlerclavicle II 

Length of free lateral mar^iQ of guUr plate S9 

Width of busu of both gularpluitis 45 

Length of xiphiplastral bone 33 

Width of xipbiplnslral bone on anterior Bucure 53 

Width of eiuargiaaliun of posterior lobe of plastron SO 

(anlGrupoBterior 20 

Diameters of free marginal near bridge -j vertical 84 

I transverscbelotr.... 25 

r anleropoaterioT SB 

Diameters of marginal of bridge . , ^ vertical 44 

(itunsTersehelow.... 21 

f anteroposterior. . 17 

Diameteis of penultimate verlebml bones < ^ .,- 

The American tortoise, nliich has produced gular areas somewhat like 
those of this species, is tiie Tentuda eullralug Cope of ihe White River 
Neocene of Colorado. That speeicH is, however, totally different in the 
dcrmai sutures ol the usual ciiaracter, flat marginals, etc., and the gular 
processes are not conic, but trihcaral in form, 

Tlie specimen above described comes from Espuella near Dockum, 
tram the same horizon as that of Crosby county, or the Blanco Canyon 
bed of Cummins. 

III. On a Mbbokoic Pvcnodont. 
MtCRODtIs DOUBELii sp. nov. 

This species is represented by a splenial bone of the left side, which sup- 
ports fiHir and n half rows of teelb. The eiternal two rows include small 
teeth with crowns, which are either round or slightly transversely oval. 
The teeth of the third row are larger and the crowns are all transversely 
oval. The teeth of the fouith row are of unequal sizes, commencing 
anteriorly of about the same size as tho^c of the third low. The third 
tooth from the front, as preserved, is much larger, but il is exceeded by 
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Mil as Ihose of the fltst and Bccoad tdwh, and extend postoriorly to ihe 
ir part (if the fourth of Ibe fourth row, andootlioynnd, ThecrowoR 
f Ihe teeth nrv perfectly amooth and without keel or depreaaion. 



Length of tooth aerieit 

Six teeth of external raw 

Sis teeth of third row 

Six teeth of fourth row 

Diametera of Sfth of foiirtli r 



tnteropoHterior 3 



"he horizon of tliifl s|)eeies is not esactly known, but it is probably 
«er Cretaceous. It gives rae much pleasure to dedicate It to Dr. B. T, 
inl)le, Director of llie Oeological Surrey of Texaa, 

IV. Tbiasbic or Bokuh Beds. 

The fossils from these beds present n general similarity to those obtained 
eleewhere in the Trias. Frngtnenls of large Stegoccphali are abundant, 
aud Crocodillans of the Puraaucliian group are still more so. Teeth lihe 
those of the Eastern ClepsyBnunis and Zatoraiia also occur. The number 
b'Of identiOabls speclea is amiill, and the best preserved of these is a new 
npreaenlative of Ihe genus EpiscoposBurua Oope, already described from 
le Trioatic bed of New Mexico.* 
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^^^H I refer to this species the following pieces which were found together by 

^^^P Mr. W. T. Cuiumiua. A dorsal and probably two caudal verlebne ; a 

^^™ Mapula of the right side ; a few fragmentB of ribs, aud about thirty 

dermal bones. The generic characlera and those of higher value may be 

flret described. 

I The iingle dorsal vertebra is from Ihe posterior part of llie aeries. Its 

^^^L-Hiticnlar surfaces are sliallowly concave. The neural arch is not entirely 

^^^B<«00«sifled, part of Ihe sulural aurface being visible In the fracture, from 

^^^V''«lilch the neurapophysis has ijeen broken. Tliere Is a rib'facet at each 

^^* «od. The smaller, which ia longer than deep, is continuous at an open 

»ngle with the tubercular articulation of theshortdiapopbyais. Theother 

ia lunger than deep, lenticular In outline, and terminates acutely above. 

The acnpula is massive, and the inferior extremity is thinned below and 

turned obliquely inwards. No proacapula. The coracoid facet ia not 

large, and is separated by an angle from the glenoid cavity. The ribaare 

■at. not very wide, and have one aubacute edge. The head of one is 

attached to the ilorsal vertebra, above deacribed. The capitular and 

MTttcular surfaces are subcqual and are separated by an angle. The dermal 

^DCa are thick and are united by auture. ao ae to forni transverse liands 

« Ihe body; but are not unitoi in the anteroposterior direction. 
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of them have mediaa tiiberoBities, which are dereloped in otbera into 
horn-tike epines. These form rows on the opporite Bidee of the middle 
line, as thej* nre unilaterally symmetrical. 
Olmr. ipecif.—The dorsal vertebra above referred to bos the centram 
. Blightly wider thna deep. Its inferior surface is contracted on eaiA side, 
nod ia slightly concave on the middle line. The sur&ce is smooth. The 
diapophysis is robust, subtriangular in section, and It does not project 
freely beyond the centrum. The centrum of a caudal vertebra wiUi 
chevron facets, is deeper than wide, and hiiH robust dkpopbyses, which 
spring principally frum the centrum. The outline of the articular face is 
a hexagon elongate vertically. This is partly due to the broad truncatloa 
ofthe interior face. Concavity of centrum slight. 

MeatnremtTiU of Vertebra and R3>t. 

{anteroposterior 66 
vertical 64 
transverse 75 

{anteroiMMterior S3 
vertical 59 
transverse 51 

Vertical diameter of bend of rib attached to dorsal, above 

mcationeii 46 

Transverse diameter of capitulum of do 36 

Transverse diameter of siiafl of another rib 40 

ThlckneBaofflhaft of another rib 15 

Tlie section ofthe scapula is everywhere lenticular. It is robust, rather 

abort, without much constriclUiu ut the base, and but a miH^ergte c 
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plate. This taberoeity is in some of the plates developed into a promi- 
nent spine or born, which has an anteroposteriorly oval section. The 
surfaces of the tuberosities are punctate. These horns arc placed ou the 
sides, and probably not far from the median line, since they form with 
the adjacent tuber-bearing plates a strong angle, such as would be neces- 
sary to enclose the neural spines of the vertebral column. It is also not 
certain whether these spines were on the dorsal, cervical or caudal regions. 
or whether they were on all of them. The plates adjacent to those bear- 
ing spines are the most robust. The spines are gently curved, probably 
backwards. 

Measurements of Dermal Plates. 

MM. 

( anteroposterior 90 

Diameters of plate without knob ^ transverse 78 

I vertical at suture 18 

( anteroposterior 100 

Diameters of plate with knob. ... \ transverse 70 

I vertical at suture 37 

anteroposterior 115 

Diameters of plate with spine. ... 1 transverse (chord) 65 

' vertical at suture 35 

Elevation of spine of plate last, measured from base (apex 
restored) 190 

(anteroposterior 95 
transverse 65 

f anteroposterior 30 

Diameters of spine 45 mm. below apex | transverse 20 

Diameter of pits on flat bone 5 

Diameter of pits on knobbed bone 9 

In comparison with the only species of the genus known thus far, the 
£:. horridus, from the Triassic bed of New Mexico, the present species has 
the tuberosities and horns of a difterent shape. In that species the former 
are compressed and keel-like, and the horns are also compressed, having 
an edge in front and a triangular section. The individual which served 
as the basis of the description of the E. horridus is also of rather smaller 
size than the present one. 
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On Tiaporut, a New Oeittu of Teiida. 



(Baad b^oTt ths American I^tOotophiec^ Soeitty, March 4, 189t. 



TiAPOBUS PDLioiNoatis, gen, et sp. nov. 

Char. gen. — Tongue cjlindrlc and ehcatbed at the base ; no femoral 
pores 1 alidominal ecales emoolb ; a cervical collar fold ; ti^l cylindric. 
DigJU 5-5. 

This form Ik idenlicnl with Auiiva, except in Ihe absence of femoral 
pores. Honoplocua Gthr. baa no femoral pores, but the tongne is not 
aiieatbed, and the iibdominitl scales are keeled. 

Char. tpee\f. — The squamoiis surface of tlie tongue is ovate posteriorly 
and not notched. The apex ofllie tongue is deeply bifurcate. The teeib 
of the maiillarj bone are compressed, and have a principal compressed 
apex, and one or two denticles of the edges near Ibo base. Tbo roselten 
of scales, whlcb in other genera surround the femoral pores, are present, 
but the pores are absent. 

The animal is about the size of the Amitit eoreina Cope. The dorsal 
Bcalet) are minute, measuring .03 mm. The abdominal plates are in 
twelve loDgitudinal and thiny-two transverse rows. They are smooth, 
and Chose ofihe external row iire smaller than the others. Tlie nostril 
is on the suture between the nasal platen. The parietals are dlTiiled into 
two and sometimes into three plutus, [he Inlcrnal uf whlcb is wider than 
the interparietal. The latter is smaller than each (nmtoparielal. Supia- 
orljiliila, four, saprikciliiirirs, six. uo freiioorbititt. Head rather eloo gale 
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anteriorly ; in one of these also an interrupted black lateral band below 
the one already described. Below this there are in the same specimen 
two rows of blackish spots on the sides, the inferior on the lateral ventral 
scales. In a $ there is a row of small pale spots above and below the 
superior lateral black band. 

Total length, 310 mm. ; length to angle of mandible, 30 mm. ; do. to 
collar, 38 mm. ; do. to axilla, 45 mm. ; do. to vent, 108 mm. ; do, of fore- 
leg, 40 mm. ; do. of forefoot^ 17 mm. ; do. of hind leg, 83 mm. ; do. of 
hind foot, 47 mm. 

This remarkable species has no particular resemblance to any known 
species of Amiva or Onemidophorus. Four specimens. No. 14,710 U. S. 
National Museum Register, fh)m Swan Island in the Caribbean Sea 
Collected by Charles Townsend. 

Swan Island is off the northeastern coast of Honduras, at a distance of 
about two degrees of latitude. It is about five degrees west by south of 
Jamaica. It was visited by the U. S. Fish Commission steamer Albatroa, 
and Mr. Townsend, the naturalist of the expedition, obtained this species 
with several others. The present form is related to Amiva as Monoplocus 
is to Centropyx. 



Explanation of Plate. 

Fig. 1. Head profile : a, from above ; b, from below ; fig. 2, anterior 
limb from above ; b, forearm from below ; fig. 3, hinder limb with 
anal region from below ; fig. 4, portion of side of body. 
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A Sketch of tfie Life of Joseph Leidy, Jif.D., LL.D. 

By W. S. TF. Ru8c7iefiberger, M.D. 

iRtad before the American Philosophic nl Society, April 7, 2S92.) 

The Academy of Natural Sciences, of Philadelphia, devoted the 
stated meeting of May 12, 1891, to commemorate its President, Dr. Joseph 
Leidy, who died April 30. The meeting was very large and impressive. 
Drs. William Hunt, Ilarrison Allen, Henry C. Chapman, James Dar- 
rach, Edward J. Nolan, Prof. Angclo Heilprin and Mr. Joseph Wil- 
cox, by appointment, delivered appropriate addresses ; and the Rev. Dr. 
H. C. McCook, Mr. Isaac C. Martindale, Dr. James J. Lcvick and others 
eulogized the dead President. 

A more affectionate tribute has seldom been jiaid in this city to the 
memory of a votary of science. Ample testimony was adduced that Dr. 
Leidy had attained distinction among scientific men at home and abroad, 
and that he had the warm sympathy and respectful regard of all those 
members of the Society with whom he had been in any degree associated. 

In the first hours, while a great bereavement is still fresh, love and 
admiration so obstruct perception that the extent of the loss sustained 
may be sometimes overstated. But let whoever may conjecture that in 
this instance some of the addresses were too fervid, consult the cold rec* 
ords of the Academy in which are faithfully set down his works since he 
entered the Society, and he will find that they justify the encomiums 
pronounced. 

Loyalty to truth and ingenuousness were shining features of Dr. Leidy's 
nature. 

The first paragraphs of Dr. William Hunt's opening address on Dr. 
Leidy's personal history are cited here in illustration : 

"It is fitting that we imagine the beloved subject of our discourses this 
evening to be with us in spirit, as he doubtless is in influence, and to let 
bim introduce himself as I heard him do in Association Hall some years 
ago when he was about to give a popular lecture. I was unexpectedly 
called upon to introduce him. 'What!' said I. 'Who is to introduce 
the introdacer? Here's a man more widely known to the city and to the 
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world Iban any ot us,' Dr. Leiily, bearing the coavcreailon, said : 'OL 
Dr. HuQt. keep your seal ; I don't wish U> be iatrodiiced -. I'll Introducfl 
mjsclf.' And, steppingto ilie rusirum, lie apoke in Lhis wny : 

' ' ' My name is Joseph Leidy, Doctor of Medicine. I wns born 
dty on ihe Sth or September, 1833, and I hnve Mved here ever since. My 
father was Philip Leidy, the hatter, on Third street above Vine. Mf 
mother was Catherine Mellick. but ahe died a few months after my tiinti. 
My fiithcr married hcraister,*0hrietianBMel1lck, and ebe was the mother I 
have known, wbo wae all in all (o me, the one to whom I owe nil that I 
At an early age I look great delight in nulural hialory and in noticing all 
natural objei^La. I hsTe reason lo think that 1 know a little of nktursl 
history, and a Illlle of that little I propose lo teach you to-night.* " 

Dr. Leidy'a ingenuous introduction of himself aitggesta that a 
ftccoant of hia ancestors may bo acceptable. 

Carl Leidy, the forefather of the American -born Leidys, came to AmiT- 
ica from Rhenieh Germany in tbe early part of the eighteenth centuiT 
(about 17S4), and settled in that part of Ponn's province which 
inoludes Montgomery and Bucks countiea, Pa.f 

•Errontov.—Jlls mottier died Majr ZS, 1«& iwwn after bcr lOD Tliomoi was bom)( 
tirenlr mnntliiiinec ttie Doctor's birtti. Hit father's aecond wife wun cousin and no 
attBtoiofDr. LBldf'iiaattaer, u Hated. See, The Story of ui Old Farm, orLllbtn Nei 
JerMjInelgtileenthcemuiy. By Andrew D. Jlottlck.Jr„8onii;rvlllB.Ne»Jeraey,18». 

^OtiualogUal Nnta.—Curl Leidy'a aon, Carl Lndwlg. b. Dec. 3D, 1'2», and hli ntlre, llr(iil» 
EUubeth, b. Feb. S.1T34. had Ijtaiie : (1) Jotia Javob. b. Nor. T, 1T&3: (2) George Uelnrich, 
b. Oct. 19,1756; (3) Margarella, b. Nov. 1ft. 1757; (*( Eva CUrWlna, b. Dec. SC^ITSS, "" 
Anoo. b. Oat. 1, I7(lt ; (fij llagdatena, b. Dec. 18, ITGl ; iT) Carl. b. Ang- 30^ 1T« ; (8) Ana% 
Maila ElKabetb. b. Feb. S(, ITSS : (9) OeorKe Ladwig. b, JulT 1, 1770 ; (10) Uarla ~ ' 
Ine, b. Mar. 1771. Both pareau and chlldrou were batlvea of Hllltami (Owiuhip, Buck) 
county, Pa. 

John Janob Leiiljr, the flrst-bom of this family, m, April 18, 17TT, Catherine, b. March 
Ifl. 17S7. a daughter of Chrisliautjomfiirt. Thcj had laaue : (1) tJharlea Ludvlg, b. 
7,1778; ('JJHenry. b.jBn.12, 1770; (S) Catherine, b. MaylS, ITSU; (I) M 
b. March 1, 17S1 ; (S) Jacob, b. Jan. 10, 17S2 ; (S) ChrlMlan. b. Jau. S. ITM ; (7) Qeorce, I 
OM. 7, 17B6 ; (S) Coniad, b. Not. ffi, 1788 ; [B) Philip, b. Deo. 5. 1791. d. Oct. V. IMl ; (U 
Bntanuel, b. Dec. 22, 1791 ; (11) FmaDGi Fauriy, b. March G, 17IH. All were natlvw ( 
aiUlown lowp>bl[i. Bucks couuty, Pa. 

Philip LeIdy. tbe ninth child of (he preoedlng family, m. Oct, S, 1818 (he WM tb« 
■etUed In Philadelphia!, Citlwiliie, a daushlor of Peter and Rachel .Helllck. Bbe «l 
horn Id Bloom lo«Dshlp, Columbia county, Pa.. Jan. 27, 1790. and died In PtiUadelpllti 
Mar IS, ■«:». They had lame : U) ■'e'er. h. Dee. -JB, 1S19, d. Aug. W. 1820 : 13) CntheTtai*, 

b. Aug, 7, 1821, d. Nov. M. 1822 ; (3) Joseph, b. Sept. 9, 1S23, d. April SO, ISBl i (t) 

b. May 11. 1815, d. April 30. 1S70. 

Philip Leidy m., May 3b, IS2S, CbTlstUuaTaUana, a cou»dnoI hIa Hnl wllb. 
tioni In PhlladelpliU, July 2D, 17S7, and died Jan. S. 1S81. Tbey had latOU ; (1) " 
T.. b. Feb. 32. 1827, m. Jnna i, 1889, Jamea Cyrua Umberger, d. OCL 24. 187S: (1) 
b. Dec. 14, 18-9, d. Junes. 1S5A: (K) Aaher, b. July SO, 1830, d. July li. 1S7H; |4}B«len,1l< 
Sepl,aO, isa»,d, Deo. 3, 18311; (5| Catherine MelUet. b. March 28.1887, d. Aug. U. 
(6) Philip, b. Dec. !», 1838. d. April St. ISOl. All born In PblUdclpliIa. 

Pelor. the toreliither of the MelllelE Ikmlly, tame to America, from Itbeniah O^nnanr 
about the clow of the 8[xt«eath century (tB3i), 

German and Engllah, It tuny be aald, were TeniHCiiIar lanKUsgea to the inemtwn 
the t*idy and Mellick families ganerally— the Gennaii came tnihcm aa abinhrighi. an« 
EugUeh b<aa IhelreUTlionmeDt. 
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The name first appears in the City Directory for 1809—" Leidy, Jacob, 
shoemaker, 9 Summers' Court." Prior to that year the Leidys probably 
lived either in Bucks or Montgomery county. All of them who exchanged 
a country for a city residence were of the class called "plain people," 
composed of well-to-do and respectable workers — men whose individ- 
ual energies when united constitute the national strength and are almost 
exclusively the progenitors, in aftermaths, of millionaires, consequently 
of aristocratoid or " first families " and gentry, often more boastful of an- 
cestry than of creditable achievement. The name of Philip Leidy, hatter, 
the father of our subject, fiist appears in the City Directory for 1817, and 
that of his brother, Conrad, bootmaker, in 1820. At those dates they 
were established in business. During several years before that time they 
resided in the city. Both volunteered in the War of 1812-15 against Great 
Britain and served with those at Camp DuPont. The Leidys named in 
the City Directories for 1809 and for several years thereafter were mostly 
mechanics, makers of hats, boots, chairs, etc., and probably had been 
apprentices and learned their trades in the city. One of their contempo- 
raries, now an influential citizen advanced in years, remembers that "all 
the Leidys were smart." 

Philip Leidy, who was born in Montgomery county. Pa., December 5, 
1791, is spoken of as a powerful man whose stature was rather more than 
six feet and in every way well proportioned. Though not conspicuous 
for mental force he was naturally endowed with practical good sense. 
His educational acquirements were limited ; but his industry, honesty and 
frank deportment secured him confidence and respect wherever he was 
known. He made and sold hats, did a good business, and had many cus- 
tomers from the adjoining counties as well as in the city. He was a mem- 
ber of the German Lutheran Church in New street, and with his family 
habitually attended its services. 

Dr. Leidy said in his self-introduction, every word in a halo of grateful 
love, my stepmotlier "was the only mother I have known, who was all 
and all to me, the one to whom I owe all that I am." 

Besides being notable in the management of domestic afiairs, she pos- 
sessed a large sliare of tact and of good womanly qualities. She was in- 
tellectually the superior of the family, had literary taste, wrote verses 
sometimes, was ambitious, and desired that her children should be well 
educated and that her sons should study the professions. 

Through her influence Joseph, at the age of about ten years, was sent 
to the Classical Academy, a private day-school conducted by the Rev. 
William Mann, a Methodist clergyman. Tliere he studied English and 
read Latin — Historta Sacra, Viri Romee and Virgil— the principal being 
scrupulously careful that his pupils should understand the grammar. 
Probably he began Greek also. 

Minerals and plants interested him at an early age. Mr. Mann encour- 
aged the cultivation of this taste. One day an itinerant lecturer from the 
so-called "Universal Lyceum" visited the school, and, by permission. 
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discoursed about mioeralogj, illustraliog his leasoa 'with Bpeclmem. 
Young Letdy wu so much Interested that soon after he procured booki 
on mineralogy and bobknj and diligently studied them. At length he 
l>ecame bo fascinated in the parsuit that he often nbsented himself frois 
school without leave Co seek apecimens In the rural districts near the cltf. 
Parental cbldings for delinquencies of this kind did not always restrain 
him. Hlb seir-will and engerness to hunt for minerals and plants oilea 
caused him to forget those admonitions and follow the inclination of the 

The conduct of the boy, his gpontikneoUB ways, are in many inst&nces 
forccastB, in outline, of the characteristJc features of the man he will 
become ; and therefore it is interesting to observe those Burroundinga 
which may Influence their development. 

At the time Joseph entered Ihe academy, Mrs. Burris, a respectable col- 
ored woman, a widow, lived near and did laundry work for aupport. Her 
son, Cyrus, a bright youth a few yean older than Joseph, was errand boy 
in the hatter's shop. IIib chief duly was to deliver hats at the homea of 
their purchasers, and fur each errand of the kind he received six or twelve 
cents, according to the dislance he had to walk. 

There were then three schools ut no great dlBtance apart. Mr, Collom 
nnd Mr. Livenscttcr charged three dollars a quarter for each pupil and 
Mr. Mann twelve dullars. The boys of the two schoola were at war witb. 
those of tliB Bcademj-, and they had a flght wheneTer they met in tba 

Apprehensive that Uer son might be assaulted by some of those "rowdy- 
boys," Mrs. Leidy engaged Cyrus to accompany him to school. These 
two became Intimate friends and often went together botanizing. 
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qaeBtions, ragftrding bim ils a poor, intclligeat boy wlia was striving io 
instruct himself. This was Ihe beginaing of an enduring friendsliip. In 
B stioTt time Hr. Eilvioglon clieerfullj assumed Io be bis systematic io- 
itrvictor, and, after bis pupil had become distinguished, coniplacentlj' 
nicntiaacd to friends Uial he had been Leidy'a botsniial preceptor. 

f->n one occasion Cyrus and the young professor spent a whole day in 
Ba.>-tr»m't garden, near Gray's Ferry, and did not reach bouie tilt niglil. 

*" The professor," as Cyrus styled bim, "used lo aay that the valley of 
lUc: ^issahickon WNS the best place in the neighborhood lo find plant'. 
II ws very soon knew more about them than I did. Sometimes we went all 
''^-a*- with nothing to eat but raw turnips we got out of the fields, for the 
"' "^l man was Btlngy orapendiog-money to his boys, though he waa always 
" K^kounlifnl provider of the very best things in the market for them at 
"c>*aic. Onee we went inlo Jersey, and that was the only time I ever 
■^"^^sied the professor. We saw in a thick bush a big snake, four or five 
'^^« long, whb a while spot under his throat. Tlie profee: 
*^ *-^;h bira, so he guve me a carpet bag to hold open on o 
l"*^!! for iha snake to run into, while he frighiened bira 
"'*-»«r. The snake came hissing along lowarda me, I ji 
•^"•^•.Idn't help it— and lei him get away, but I never lei 
ac**. »pd." 

% Ki tbe course of his achooidaya the young nalnrallM, besides gathering 
''*^*«3es and plants, caught bulterHieB and bugs, which be pinned in a 1ms 
P*""^ jiareii for Ibe purpoee, to be arranged in bis cabinets at home. 

^ZIJyruB slated, among other Ihingp, ihat he someiimcs acted as caterer 
•^^i waiter lor the lads on special occasions ; and Ihat whenever tbe boys 
°^*'»3e into ihe batter's shop, their father alwaja talked loUiemln German, 
^I ^ also Mid Ibat Dr. Leidy had laugbt him a great deal about plants and 
'''^sir medicinal nscs, adding, "Through what I learned from him, I have 
I'^^n able through many years lo make a decent living." 

'X^hc otTspring of almost constant companionship during their boyish 
'''^3*8. at home or In tbe Qelds, was a personal sympathy, a friendship 
*•» ieh. to Ihe credit of bolb, was life-long, notwithstanding Ihe extreme 
'"CCV^rence and distance between the social places each occupied in adull 
'^S^Si _ The proferaor gave him, at different times, several books on medl- 
^'o ^, and among ihtm his SUmtntarii Treatite on Anntomy, in which is 
*«-5iien, "To Cyrus Burri?, Iiom bis old Iriend, ibeauihor." TheBe are 
t'5'"*-QB' treasures. He qtiielly but, no doubt, proudly shows them to a 
'''•"«:»red few, 

*'l^be future piofcssor did not own shinny or hockey stick, kite, skates 
"<*»- ball ; never played marbles, nor whistled nor hummed a tune nt any 

lie was a good boy in school, always neat and tidy, and never joined 
'"^ ieboolmnlea in their outofdoor sports during ihc hour of daily 
"^«s«cir," but sut the white at l>1s desk, i^encll iu band, portraying some 
o^l Ural object, as a snail shell, carefully and benuiifully tbading it, or 
dTw.-^lng Mricalures suggested by acts of his fellow-puplls, 





140 



lAprll 1, 



He had no teuching to derelop this taleoL The high artistic skill 
wblcti be acquired waa eiclualvely due to seir-caltivation. A amail book 

of Ills portraits of sbelU, dated February, 1333, has been preserved, wbicb 
abow liis akill with a pencil io bia tentb year. 

According to bis school cliuiDploii, wbo, tbe boy always declared wu 
tbe beat Greek acboiar io tbe academy, "Joseph Leidy never sized up to 
(he olber boys." 

Ilia acbooldaya ended in bia aiiteentb year, probably abont the last of 
July, IS39. 

His worldly condition required that he abould now be taught some art 
by whicli to earn a livelihood. As he had manifested at an early age un- 
common apliludc in draughting and drawing, hia father conjectured that 
)ic would best succeed as a sign painter. But tbe son, wbo had passed 
much of his leisure in the wholcesic drug store of bis cousin, Napoleon 
B. Leidy, M.D., "physician and druggist," as tbe City Directory styled 
him, foncied that he would rather be an apothecary. 

Id compliance with his preference he was placed with an apothecary 
and in the course of a few months acquired such a degree of knowledge 
ofdrugaand tbe method of compounding them, that be was considered 
qualifled to be leFl in temporary charge of the retail business. 

His loving stepmother, however, was not aatiaflod. She seemed snre 
that there was in him tbe making of a successful physician. Her argu- 
ments at last prevailed. With the consent of hia father, ra I her reluctantly 
given, it was agreed that be should study medicine. 

In (be uutumn of 1840, he became a pupil of Dr. James McCIlDtock, 
then a private te.ictier of anatomy in College avenue. His bther'a prop— 
osiiion tn puy the preceptor's (ue in hals was accepted, but the settle- 




I%«3bert Hare. Proressor of Chemistry, during six weeks, aod tlien entered 
t>sKttofDr. James B. Ilugers, lecturer on Chemistry in the Medical In- 
wm-M-tiut or Philudelpliia. from 1841, and rcmalaed there llirou^h the 
•»^ ■niner course. On the rellrenient of Dr. Hare, in 1847, Dr. Rogers 
9«.a «ceeded bim in the University." 

He WHS DOW prepared Co begin The practice of any branch of medicine 
b ^^ might prefer, but be hud yel to learn bow to make the profession of 
c«::» Knmercial value to bimielf. No plan of proeeeding was immediately 
f(z» ■r-med. In August, 1844, on foot wilb severai conipunionB.be visited 
IW »*.ryey's luke, Belblehem. Miiuch Chunk ; also the Beaver Meadow and 
IVaa-iieton coal mines. In a letter to a sister he wrote: 'Pedesirianaiedlo 
'^^^ -SIkeibarre and arrived at Berwick yeslerduy, August 28, having walked 
'■"*-» m the lake to ibis place, Ihiny-flvo miles, the longest distance I 
''^*- "^e ever walked in one day." 

^Fn the autumn be opened an offire. No. 311 North Sixth street, hoping 
l** wbittin employment as a general pmciitioner. But the business which 
*^ wiBie to iiim during two years' trial did not promise a satisfactory living. 
■ «3 therefore he determined to devote himself exclusively to teaching. 
Bsihiy his failure to obtain practice was ascribable in some degree to 
'**=* of dut! iiltentlon to patients. Tears uiter this lime, to show how 
'■* *-^ully attmclive comparative anatomy was to bim, he related to bis 
I'*" * ■^ate class that on one occasion he was ao absorbed in his olHce studying 
''^'^ anatomy of a worm that he tolally forgot that he had been called to 
»** obstetric cose which he had engaged to attend. Later in life he would 
''^'^'e felt that unbridled eagerness to learn the structure of ii worm is an 
''^^'lequate pica for forgetting a professional or other engagement. 

■^u unhappy r-xpurience. which occurred shortly after he began the 
r^'wctice. tended to ilisgust him with it and may have been one reason 
"■**«ng others why he abandoned it. Ten years afterwards be narrated 
»«ljBUnlially that, called to a child suffering "with all the symptoms of 
'** *>erculHr meningitis," he informed the patents that medicine in such a 
'^*~^« Is inctflcACious. Nevertbeiess, they requested him to visit it. At 
In «> end of a week a much older practitioner was called, and attended the 
"* ■ 1d till it died. He then "iafurmed the parents that he could have 
•*^^^ed the life of the patient had he been called at the time of Dr. Leidy's 
*«-*«.tvi«it."t 

V a 1843, on the resignation of Dr. Goddard and the nppointment of Dr. 
'''*Kin Neill. Demonstrator, in bis place, the Professor of Anatomy, 
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Dr. Homer, appointed Dr. Leid^ his prosector. In 1846 he WM chaaeo 
DemonBtrator of A.iiatoiD7 in the Fnoklin Medical College, bat reaigned 
the office at the close of the sesstoa. In 1B47, resumod hie podllon with Dr. 
Horner and delivered to his students a private conne of lectures on 
Human Anatomy. 

He indulged himself with a short vacation in July, 1816, and visited his 
friends, Messrs. Haldemann, at Chickies, Ps. 

While his Icinsmsn, Dr. N. B. Leidy, was Coroner of the County of 
Philadelphia (184S-48), he acted as Coroner's Physician and received fees 
for the autopsies he mode. 

In the spring of 1348, impaired health induced Prof. Horoer to 
visit Europe. lie invited his friend. Dr. Leidy, to be his travel- 
ing companion. They sailed in April and returned in Beptember. 
In England, Germany and France they "visited hospitalsand anatomical 
museums, and sought out etnioent anatomista and surgeons." Dr. Leidy 
witnessed In Paris, June 20, some Tiviseclion experiments by Magendie, 
in his physiological laboratory, which interested him. They " were in 
Vienna while the revolutionary movements were in progress :" and 
" were also In Paris during the Serce conflicts from 23d to 26th of Jtioe ; 
and during several days aflerwaniB ihey "witnessed in the hospil&ls. 
filled with wounded, every variety of gunshot wound and the modes of 
treatment pursued."' 

On his return from Europe, in the autumn, Dr. Leidy delivered a course 
of lectures on Microscopic Anatomy; and in the spring of 1649 began » 
course on Physiology in the Medical Institute of Philadelphia, which th» 
condition of his health required him to abandon. f 

He edited Qaain'* Human, Anaiomy, which was published June, 1849, 
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didactic method of instruction. For this reason he was confident that it 
would be equally useful, though perhaps more difficult to accomplish, in 
teaching that to which materia medica is merely subservient. With special 
reference to his intended system of instruction, he visited the most cele- 
brated schools in Europe, and at a cost of many thousands of dollars, pur- 
chased models, castings and drawings of many pathological specimens. 
** These formed a cabinet of morbid representations unique in this country, 
and supplied material for a course of medical tuition which was as 
instructive and satisfactory as it was interesting and novel."* 

Dr. Wood was the first to teach the practice of medicine in a series of 
"object lessons," by placing before his class models, casts, etc., appro- 
priate to the illustration of each lecture. 

At the end of his holidays in Europe, Dr. Leidy resumed his routine 
work in the University. He was elected a Fellow of the College of Physi- 
cians of Philadelphia, August, 1851. He seemed to be not much interested 
in the pursuits of the Society; seldom attended its meetings, and was not 
a contributor to its Ti-ansactions.f He was Secretary of the Committee on 
Lectures, under the Mutter Trust, from January, 1864, and kept a neat 
record of its proceedings. In November, 1883, **on account of his scien- 
tific achievements," the College exempted him from future payment of 
annual contributions. 

He lectured on Physiology in the Medical Institute of Philadelphia in 
the summer courses of 1851 and 1852. 

He was appointed in 1852 Pathologist to St. Joseph's Hospital, a purely 
nominal position. 

Failing health had disabled Prof. Horner. With approval of the Trus- 
tees and the Medical Faculty of the University, Dr. Leidy, as his substi- 
tute, delivered the course of lectures on Anatomy for 1852-53. 

Dr. Homer died March 18, 1858, and in May Dr. Leidy was elected 
Professor of Anatomy. 

He was yet in the thirtieth year of his age. His educational opportuni- 
ties and collateral advantages may have been less than those of his pre- 
decessor and friend, but from the hour he resolved to be a teacher he 
probably hoped some day to fill a Professor's Chair. The unremitting 
exercise of his natural abilities, his ever eager quest of knowledge enabled 
him to publish, prior to this time, many works which won for him praise 

• Memoir of George B. Wood, M.D., LL.D. By S. Littell, M.D. (read October 1, ISTU). 
Transactions of the College of Physicians of Philadelphia, Vol, xii, 1881. 

t At a meeting of the College, May 5, 1886, he related that he had recently examined 
three neraatoid worms, found in the intestines of young cats, sent to him from Chicago, 
and read a letter fVom Durango, Mexico, reporting the great prevalence of scorpions in 
that district. He also exhibited •• photographs of trichinae in the llesh of the pig." In 
answer to a remark by a Fellow of the College that it had been repeatedly stated in 
Berlin that thetrichinse had been found there in the pig. prior to the time when Dr. Leidy 
announced his discovery of it, he said : " I believe mine was the first notice of the para- 
site occurring in the pig." TranmcUonn of Ute CoUfge of Physicians of PhUaddphia, third 
series, Vol. viii, 1886, pp. 41-43. 

PROC. AHEB. PHILOS. 800. XXX. 138. 8. PRINTED APRIL 20, 1892. 



Rtucheabergcr.] 



144 



[Aprtll. 



and a name, and proved him to be na eligible candidate, and, after on 
unusual trial of kig aptitude for the office, fklrl^ secured hi* prerermenl. 

A brief notice oF his predece«ors in the same ClialilB submitted to show 
in what reepecta he resembled them. 

The medical department of the Univeraitj of PennsjlTonla has ilwaTS 
been happj in selecting men of marked ability and acquirements to fill its 
proreaBorships. At the start the Trustees elected (September, 1765) two 
professors. Dr. John Morgan, to whom the credit of founding the Medi- 
cal School of the Uulversitf belongs, was appoioted Prufessor of Medicine, 
which embraced the practice of physic, materia medica and pharau- 
ceutical cbeniistry, and Dr. William Shlppen, Jr., Professor of Anatomy 
and Stirgery, when be was twenty-nine years of age. He also taught 
midwifery. Their first courses of lectures began in Kovember, 1765. He 
was on eminent general practitioner of medicine and a surgeon of the 
PeonsylTanla Hospital during nearly tweWe years. 

Dr. Caspar Wialar, at the age ot thirty-one years, was appointed, Janu- 
ary, 1793, adjunct, and after tlic death of Dr. Shlppen, July U, 1806, 
Professor of Anatomy. 

Desirous to improve the metliod of teaching anatomy. Dr. Wisiar bad 
made gigantic models, exactly proportioned, of several minute and Intri- 
cale structures — of the internal car, fur instance — which be used as objec- 
tive lllUBlrations of his lectures. 

His collection of numerous models and anatomical preparations was 
prescnied, a^cr bis death, by liis family to the University, and by resolu- 
ti-m of the Trustees, styled "The Wiatar Museum," 

Dr. Wistar publisliod, in 1811, A Syttem of Anatomy, which wosii teit- 
boolt during many years. He was versed in botany, mineralogy and 
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twenty- four years. His private practice was large. In 1828 he published 
A Treatise on Practical Anatomy ; in 1826, A Treatise on the Special 
Anatomy of the Human Body, in two octavo volumes, which passed 
through eight editions, and at different times contributed valuable papers 
to the medical journals. 

The numerous pathological and anatomical preparations made by him- 
self, which were appraised at $10,000, he bequeathed to the Wistar 
Museum. In acknowledgment of this valuable bequest, the Trustees of 
the University decreed that it should be named thenceforward the Wistar 
and Horner Museum. 

The anatomical chair, under the lustre shed upon it by the professional 
skill and eminence of its occupants, had become notably conspicuous. 
They resembled each other so much in their works and ways that it 
seems not difficult to imagine that a kind of composite portrait of Shippen, 
Wistar, Physick and Horner may ever mark the Chair which they in suc- 
cession so admirably filled from 1765 to 1853, about eighty-seven years, 
before Dr. Leidy was installed. 

The University of Pennsylvania appointed Dr. Leidy its delegate to the 
American Medical Association in 1854 at St. Louis, Mo., and in 1872 at 
Philadelphia, but he did not directly contribute to its Transactions at 
either meeting. The Committees of the Association on Medical Literature 
and on Medical Science cited with encomium his papers, On the Compara- 
tive Structure of the Liter ; On tlie Intimate Structure and History of the 
Articular Cartilages; On the Intermaxillary Bone in the Embryo of the 
Human Subject, published in the "American Journal of the Medical 
Sciences," for 1848 and 1849, and On Parasitic Life, printed in the 
Proceedings of the Academy of Natural Sciences of Philadelphia. 

Or. Leidy was on the list of permanent members of the Association from 
1854 to 1876. At the St. Louis meeting he was appointed Chairman of a 
Committee on Diseases of Parasitic Origin, and member of a Committee on 
Prize Essays, but no report from either has been recorded. 

In 1861 he published An Elementary Treatite on Hum^n Anatomy, and 
in 1889, the work having been out of print many years, a second edition, 
rewritten and enlarged. The illustrations are largely from his own 
drawings of many recent dissections made by him in connection with this 
work. A peculiar feature of the volume is that English names of the 
parts are given in the text, and their old Latin names in footnotes, under 
a belief that the subject thus presented would be more readily understood 
by students. 

Philip Leidy, the father of the professor, died October 9, 1862, in the 
sixty-seventh year of his age. 

In 1862, when the "Satterlee," a U. S. Army Hospital, was established 
in West Philadelphia, Surgeon I. I. Hayes, U. S. V., in charge, a num- 
ber of leading teachers and medical practitioners of Philadelphia volun- 
teered their services as ward physicians, and received contracts as acting 
assistant surgeons. To Dr. Leidy was assigned the task of conducting 
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the autopsies and reporting tbem, from time to time, U> the Sarg«on- 
Qenerat of the A.Ttaj. A number of pathological specimens prepared by 
him accompanied his reports. Thef have been preserved in the Army 
Medical Museum ia Washington. He made about sixty autopsies, of 
which Ilia reports are published la "The Medical and Surgical Historj of 
the War of the Rebellion."* In this capacity he served fh>m 18112 lo 
1865. 

Ilia brother. Dr. Philip Leidy, was assistant surgeon of the lOSth 
Pennsylvania Infantry from November 1, 1861, Ull September, 1862. 
when he waa appointed surgeon of tlie 119th Regiment of Infantry, aod 
served in the field till he was hnnorably discharged, June 19, 1885. He 
WBH present in nearly all the battles of the Army of the Potomac, evinc- 
ing courage and devotion to his duties "with the rare qualities of a gifted 
man." Uis ofBcial reports to the Surgeon- General are published in the 
history above named. 

Dr. Joseph Leidy was appointed a member of the Sanitary Commission 
Association, April 3, 1863; and September 11, "The Stale of Pennsyl- 
vania, Executive Office of the Military Department at Harrlsbut^," 
appointed him Chief Surgeon within the old limits of the city of Phila- 
delphia. 

August, 1804, he married Anna, a daughter of Robert Harden, of 
Louisville, Ky. To compensate for the sterility of this union, they some 
years afterwards adopted the infant daughter of a deceased friend. Dr. 
Leidy told the writer tliat had this dear child been his own he could not 
have loved her more. He was fond of children. The crying or hi1ariou» 
romping of the playmates of hia young daughter in the atudy did not In 
the least degree disturb or divert him from his work. 
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seldom adverting to its useful applications in surgery or the practice of 
medicine, but not merely for the sake of imparting knowledge of his sub- 
ject. He carefully taught human anatomy as a means of self- mainte- 
nance. And within his domain he zealously wrought to promote the 
welfare of the medical department of the University, the principal source 
of his livelihood. This was his serious occupation, his work, which to 
all concerned was always acceptably done, during thirty-eight years. In 
all that period he was absent from his post through in disposition in the 
aggregate only five days. 

His pastime, while not engaged in his appointed task, was somewhat 
different though not less laborious. To increase knowledge of natural 
things, animate or inanimate, gigantic or microscopic, seemed to be a 
ruling passion ; and, like a true huntsman, he cared less for the capture 
than for the pleasure of pursuing his game. 

It may be truly said that Dr. Leidy was born to be a naturalist. To his 
innate ability to perceive the minutest variations in the forms and color 
of things was united artistic aptitude of a high order. These natural facul- 
ties, in continuous exercise almost from his infantile days, and his love of 
accuracy, enabled him to detect minute differences and resemblances of 
all objects, and to correctly describe and portray them. Besides, nothing, 
however small, that came within the scope of his vision, while walking 
or riding, escaped his notice. 

He says (p. 294) of his work on Frtih Water Rhizopodi, 1879 ; "The 
«tudy of natural history in the leisure of my life, since I was fourteen 
yesLTs of age, has been to me a constant source of happiness, and my expe- 
rience of it is such that, independently of its higher merits, I warmly 
recommend it, than which, I believe, no other can excel it. At the same 
tiaie, observing the modes of life of those around me, it has been a matter 
of unceasing regret that so few, so very few people give attention to intel- 
lectual pursuits of any kind." 

His first important work in natural history was begun in the winter of 
1844. at the instance of Mr. Amos Binney, President of the Boston Society 
^of Natural History. It is entitled. Special Anatomy of the TerresU'ial 
Gasteropoda of the United States. By Joseph Leidy, M.D., of Philadel. 
phia. Quarto, pp. 169 ; illustrated by 16 plates, containing 120 figures. 

This admirable essay is included in the first of the three handsome vol- 
umes of Mr. Binney's work.* In the Preface Mr. Binney says : "The 
aiuthor is gratified in announcing that the anatomical details of the species, 
together with the dissections and drawings, are exclusively due to the 
labors of Joseph Leidy, M.D., of Philadelphia. They constitute the most 
novel and important accessions to science contained in the work, and are 

• The Tentilrial Air-breathing MoQutkf of the VniUd Stai^i awl the Adjacent Tnrilariet of 
JCorih America : described and illustnued. By Amos Binney. Edited by Augustus A. 
tjoold. Charles C. Little and James Brovrn. Boston, 1851. Quarto, Vol. i, pp. 366, 16 plates ; 
VoL ii. pp. 362, 74 plates ; Vol. M\, pp. 183,57 plates. 

Mr. Binney died February 18, \U1. 



KuacheDberger,] 



tAprlll, 



aa honorable evideDce of a skill and Industry which eatitle him to a high 
rank among philoaophioil zodlogists." 

Dr. heidy, in 1815, coaiributed three papen — anatomical descriptionB 
of molluBlts named— to the Boston Society ofHatural History, which were 
published in its Journal and Proceedings. 

On nomination by Dr. Bamuel George Morton and Hessra. John 8. 
Phillips and John Caasin, Dr. Leidy waa elected a member of the A.cadeiny 
of Natural Scieocea of Philadelphia, July 29, 1945, then at the Dorthwest 
comer of Broad and Sansom atreeis. 

At tltat period natural history Interested comparatively few persons in 
tlie commuoity, and by those few was regarded chiefly as a rational 
pastime. 

A. brief retrospect of the subject, which is nearly associated with Dr. 
Leidy's career, may be permitted h> recall its ancient standing and prog- 
ress in, public estimation. 

John Hyacinth de Magellan, of London, in 1786, gave to the American 
Pbilosophl(»il Society (of which be was chosen a member January, 1784) 
two hundred guineas, to be a permanent fund, the interest thereof to be 
annually awarded by the Society in premiums "to the author of the belt 
discovery or the moat useful invention, relating to navigation, astronomy 
or natural philosophy (,mere natural hiilory only excepted)."* 

This exception, though seemingiy contemptuous, was wise. Had natu- 
ralials been eligible to receive those premiums. Dr. Leidy alone, who 
almost annually discovered many genera and species, might have earned 
the whole income of the fund. Magellan's opinion, which wa.n probably 
common In his day. seems to have been that to discover and describe 
natural species of any kind is comparatively so easy, requires so little 
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To rationally dispose of leisure moineats ; to foster peaceful study of 
natural things, as a wholesome diversion of the mind from the mental 
weariness and waste incident to idlers, quite as harmless, and more useful 
than contending at a game of chess ; and to communicate freely to each 
other, as well as to the world, the results of their studies and spontaneous 
investigations were the chief motives which led its members to institute 
the Society and promote its progress. 

3iany books of reference, to tell students what had been already ascer- 
tained, and collections of numerous natural objects, to compare with tho»e 
supposed to be new, are indispensable implements of a naturalist, but no 
individual was able to obtain them. Immediately after founding the 
Society the members saw this urgent need, and together began to form a 
library and a museum for their common use. 

Looking forward to a time when the members of the Society would be 
numerous, and possibly might include zealous supporters of different relig- 
ious creeds and rival political parties, the founders were somewhat appre- 
hensive that a source of discord might arise in meetings of men holding 
conflicting opinions on these subjects, and for such reason agreed from the 
outset that, on entering the premises of the Society, every member should 
leave his religion and politics behind him at the door, and that debate of 
religious or political questions should be always out of order. This un- 
written By-Law, solely designed to preserve harmony, though well under- 
stood by the members, was misconstrued outside of the Society. 

Educated people, generally, then regarded the study of natural history 
to be in some vague way antagonistic to religion, and erroneously sup- 
posed that its votaries must be atheists or at best deists, and, therefore, 
to be avoided. The above unwritten By-Law, which, according to vulgar 
runK>r, required members oi^ joining the Society to give up religion, 
sustained the popular error. 

During the first quarter of a century of the Academy's existence, 
natural history was not a part of the curriculum in any school or college 
in our country, because its economic value was not generally understood. 
Most of the Society's members were self-taught. They met in the evening 
once a week and before the meeting was called to order, passed some time 
harmoniously conversing about their studies. Their aim was to encourage 
spontaneous investigations and to make the Academy a practical school of 
natural history. No one then imagined that knowledge of it would ever 
become, as it is now, marketable knowledge, a part of the stock in trade 
of the teacher's beneficent vocation. At that time the chief incentive to 
the study was pure love of it, without hope of renown or emolument. 

When Dr. Leidy joined the Society its library contained about 12,000 
volumes, and its museum representative collections of thousands of speci- 
mens in all departments of natural history, besides chemical and other 
apparatus. He had at once use of all these resources, and the encourage- 
ment which flows from the fellow-feeling of many comrades working on 
the same line. He often said in after years that, without the facilities 
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found in tbe Academy, lie could not have incceeded in nuuif of his 
origiDftl researches. 

Dr. Leidy was elected Librarian December, 1B40. He resigned kt the 
end of the jear, and the Academy Tol«d blm thanks for bis efflclent ser- 
Tice. In December, 1816, he was elected a Curatoi', and was continuously 
Chairman of tbe Board till he died — more than forty-four years. 

During all that time he virtually directed and managed the aflalrs of 
the museum. To him it was a congenial occupation — helped blm In the 
line of bis pursuits. 

At the weekly stated meetings of tbe Academy the Chairman of the 
Curittors usually invited attention to any notable addition to tbe museum. 
In this connection his verbal communications, which are recorded in tbe 
Proceedings, are very numerous, and were always seemingly delivered 
and beard with pleasure. An ezamptary specimen o( tbem is, as follows : 

At a stated meeting of the Academy, October 6, 1S40, Dr. Leidy 
announced substantially that be bad lately detected an entozoon in tbe 
thigh of a bog, which "is a minute, coiled worm contained in a cysL 
Tbe cysts are numeroas, whii«, oval in shape, of a gritty nature, and 
between the thirtieth and fortieth of an inch in length." He tappoud It 
" to be tbe Trichina tpiralii heretofore considered as peculiar to the 
human species. He could perceive no distinction between It and the 
specimens of T. tpiralU which be had met with in several bnman subjects 
in the dissecting rooms, where it had been observed by others, since the 
attention of the scIentiAc public had been directed to it by Hr. Hilton and 
Prof. Owen."* 

In an address, delivered Hay 1, 1886, be said : "I recall to mind an 
occasion upwards of forty years ago, wbile I was a student asaisttng my 
precei>ior. Dr. Goddard, the Demonstrator of Anatomy in tbe University 
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appearance observed in human muscles, probably depending upon the 
formation of very small cysticerci. By John Hilton, Demonstrator of 
Anatomy at Guy's Hospital." 

He states substantially that Procter, aged seventy, was admitted into the 
hospital for a cancer, and died three months after. "Between the [mus- 
cular] fibres, and having their long axis parallel to them, are situate 
several oval bodies, transparent in the middle and opaque at either end, 
altogether about one-twenty -fifth of an inch in length. No organization 
could be discovered with the aid of a microscope. "* 

At a meeting of the Zoological Society of London, February 24, 1835, 
Mr. Owen read a description of a microscopic Entozoon, infesting the mus- 
cles of the human body.f 

In the Transactions of the Zoological Society of London, Vol. i, pp. 
315-23, is the same paper, "By Richard Owen, Assistant Conservator of 
the Royal College of Surgeons in London," with a plate. In that paper 
Mr. Owen, states in substance that Mr. Paget, an intelligent student at 
St. Bartholomew's Hospital, observed that muscles of the body of an 
Italian barometer-maker, who died January 29, 1835, aged fifty, were beset 
with minute whitish specs," and that Mr. Paget, aided by Mr. Brown and 
Mr. John Bennet, at the British Museum, at the same time satisfactorily 
•determined the existence of the entozoon. 

Mr. Wormald, Demonstrator of Anatomy at St. Bartholomew's Hos- 
pital, stated that he had noticed more than once the same condition during 
previous anatomical seasons, and at the request of Mr. Owen, soon fur- 
nished him ample materials for microscopic examination from the subject 
Above mentioned. Mr. Owen at once described the entozoon, which he 
named Trichina spiralis, and reported the result of his investigation to the 
Zoological Society. 

Dr. Henry J. Bowditch, of Boston, was the first American who noticed 
the Trichina spiralis,^ 

No one had ever suggested a source of or how this parasite found its 
^way into the human subject until Dr. Leidy, while eating a piece of ham 
^ELt his own breakfast table, discovered its existence in the hog. In an- 
noancing his discovery, with his usual caution, he said that he supposed 
:it to be the Trichina spiralis described by Owen. This may be a reason 
"Why it was not generally recognized at the time. The publication of it 
^n the Proceedings of the Academy was copied in full in the Annals and 
Magaaine of Natural History, Vol. xix, p. 358, London, 1847 ; and Drs. F. 
IKOchenmeister and F. A. Zurn state, in their work on the Parasites of 
JiUn, that "Leidy found, in 1847, the parasite in the muscle of pigs. "{ 

• The London Medical Gazette for February 2, 1833, Vol. xi, p. 605. 

■•- See Proceedings 2k)dl. 8oc. 

t Hte obflervations are published in the Botton Med. and Swg. Jour, for 1842 and 1844. 

I Dr. T. Spencer Cobbold, a chief English authority on the subject, in his work on 
iSntoaoa, published In 1864, cites Dr. Leidy in his bibliography, but does not mention 
liim in his text in reference to TricMnm, 
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The discovery iliiit Trkhinii tpmili» infests the hog is, in its ecouon^ 
relations, among the most imporlaat obMrvstions Dr. Leid/ ever made. 

Very soon after Dr. Leidy's discovery beccme generally known in 
Europe, the importation of American pork by Auslrln-Hnngar;, Ger' 
many, eic , was arrested, undera belief that AtneHcan hogs are very often 
infested by this paraHite. Recently, however, relying upon tlie aysli 
inspection established by American auiliorlly, American pork Is no longer 
excluded f>om European countries in which immense qutntllies of pork 
are consumed in the fonn of smoked meat, imperfectly cooked. Whether 
the Qermans suppose, as hits been asserted, that one pound of raw pork 
contains as much nourisbiueQl as a pound and a quarlCT welt cooked, or 
prefer the taste of it Himplysmokeji, isan open question. Be Ibis as il may, 
it is now known that thorough cooking renders trlchinoas pork hannlost. 

Though the most ancient of lawglTers declared swine to be "unclean, 
unwholesome food, it does not seem suppoaable that he anticipated Leidy 
and knew that the pigs of his time were infested by this microscopi0> 
parasite. 

Trichinte found now in man, it is believed, are derived from the bo^ 
but whence Ihe hog receives the parasite has not been demonstrated. 

Dr. Leidy was chosen a member of the American Philosophical Society 
October 19, 1848. Though not frequently present at its meetings, he cob- 
Iributed several papers to its Trausaclions and Proceedings, 

e space to properly accommodate the rapidly 

a of the Academy had l>een apparent for i 
) pressing that, early in 1860, measures wei* 
ant. Forty members were appointed a com- 
o solicit citizens generally to contribute to a Ilnilding Fund. Dr. 
Leidy was one of them, but it is believed that his modesty prevented him 
from actively iiarticipating in the work. A trust was created. The 
tribulors were to elect thirteen members of the Academy Trustees of tbs 
Building Fund, with authority to purchase a site and erect Itaeroon ■ 
Boitalilo edifice. They represented the contributors, to whose bounty 
alone the Academy would be indebted for tlie proposed new building. 
When the subscriptions amounted to 8100,000, the fond was placed in 
the custody of the Trustees. 

This method of procedure was designed to remove the subject from the 
meetings of the Academy, and to avoid delays in conslniclion, which, it 
was conjectured, might arise from ofllciouB meddling of no n -contributing 
members, if the work were confided lo a Commiiiee of the Society. 

Dr. Leidy was elected a memlwr of tlie Aral Board of Trustees of th* 



Need of very much 
growing library and 
time, and had become 
adopted to supply the 



See, On MioiilitiJ bj/ Direami f^rt, lieJng lui eeuy ua Irlcbinoaii or B 
dlieue, lu prevention and cure. By Jutlua Altliaiu. M.D., M.R.C.P., Loudoa. 
to ibe Boral Inarmary for Dlseura of the Cheat, Bra., pp. M. Joha Char«blU i 
London. ISM. 

Maa, Anlmai ParatUii and MainaUt. By P. J. Boncden, ProfoHoral the UnlTBnitT'i 
LonvalQi corraapondeol of the Initltule of K«ncB, with S3 Itlmtratlime. ]). ApplotoB' 
A Co., New York. lS7a. 
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Building Fund, January, 1867, and was regularly reelected till the close 
of his life. The work of the Board was not in harmony with his previous 
experience or taste. For this reason, perhaps, and hecause he unre- 
servedly confided in the husiness ahility of his colleagues rather than on 
his own, he did not warmly participate in it, though none was more 
desirous of its satisfactory achievement. 

During his student days, and for years after graduation, Dr. Leidy 
was generally held to be poor ; but he had already, acquired a local 
reputation on account of his knowledge of natural history, and was re- 
garded to be a young scientist of unusual promise. He attracted the 
attention of some prominent citizens, among them Dr. James Rush, to 
whose beneficence the city is indebted for the Ridgeway branch of the 
Philadelphia Library. Mrs. Rush was frequently pleased to make him a 
lion at her evening parties. At that time many persons were pleased to 
believe that he strongly resembled the conventional likeness of our 
Saviour. Both Dr. and Mrs. Rush were his friends and admirers during 
their lives. 

Mrs. Rush died October 23, 1857. After that event Dr. Leidy often 
dined tete-a-tete with Dr. Rush. 

Dr. Rush died May 26, 1869. Dr. Leidy was invited to be a pall- 
bearer at the funeral, and at the same time received an intimation that he 
should not fail to be present. He accepted the invitation. 

A few days afterwards he was greatly surprised by the receipt of a 
bank cheque for $500. He learned that Dr. Rush had named those 
friends whom he desired to be his pallbearers, and that he had instructed 
the executor of his estate to give $500 to each of those who served in that 
capacity at his funeral. 

At its summer commencement of 1869, the Franklin and Marshall 
College, Lancaster, Pa., conferred upon him the honorary degree of 
Xegum Doctor — LL.D. 

In the spring of 1871 he was appointed Professor of Natural History in 
Swarthmore College, eleven miles from the city, in Delaware county, and 
lectured there at 10 o'clock a.m., at first once in the week and subse- 
fjuently twice. He resigned the office in June, 1885, but continued his 
connection with the institution as emeritus or retired professor. 

The Secretary of War invited him, May 6, 1873, to be the senior mem- 
l>er of the scientific corps during an exploration of the route of the Pacific 
Xlailroad. This invitation was declined. 

In December, 1874, he was offered the Hersey Professorship of Anatomy 
in the University of Harvard, at an annual salary of $4000. 

He passed the summer of 1875 in Europe, visiting museums in London, 
X'aris, Berlin, and mingling socially with renowned professors and distin- 
guished votaries of natural science wherever he halted. 

He spent the greater part of two seasons exploring the country around 
X^ort Bridger, the Uinta mountains and Saltlake basin in search of 
materials for his treatise on Fresh Water Rhizopods of North America, 
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under the auspices of the U. 8. Oeolt^ical kdcI OeognpUckl Surrey of 
the Territories, then directed by Dr. F, V. Hayden. The work wu pul)- 
llshed in 1879. Dr. Leidy slates, January 1, in hia introduction to it, that 
daring four yeare he had studied these RhizopodH aa they occur In all the 
ftetii waters of the country from the Atlantic border to an altitude of 
10,000 feet in the Rocky mountaias, and gratefully refers to the generous 
hospitality and aid received from Dr. J. Van A. Carter, formerly of Fort 
Bridger, who conducted liis expeditions to the Uinta mountains and de- 
frayed their expenses. Yarfous railroad companies granted him entirely 
free transportation, or at half &re, so that to the Surrey the expenses of 
this admirable worli, besides the chaises Incident to Its publication, 
amounted to about |233. 

His H'iend, Mr. Joseph Wilcox, relates that while they were Tlsitieg 
the "badlands" of Wyomiag, he asked Dr. Leidy, "What beaotles do 
you see in this forbidding territory t" In reply he said, "Thiaisamost 
interesting place to see, where no living animal or plant exists. I «nJoy 
the novelty of this anomalous locality. You will all agree with the man 
who appropriately compared this place to the Infernal regions after the 
fires had been pul out." 

During many years Dr. Leidy habitually visited the Twelfth Street 
Market in search of specimens, and became quite intimate with Hr. B. H. 
Holbrook, who is a large dealer In fresh Qsh. etc., and is also Treasurer 
of the Market Corupany. 

Speaking of Dr, Leidy. Mr. Holbrook said, "He was a man of such 
simplicity of manner that he drew all classes of persons to him, even 
children would slop and listen to htm. 

" At oee time a few years ago he got from me a specimen of some kind 




1892. J iob [Ruachenberger. 

"He usually came to market about six o'clock in the morning before 
the crowd began, and sat behind the stall a half hour or more talking and 
watching the men while they were cleaning fish. He was always pleased 
to carefully examine whatever might be found in the stomachs or intes- 
tines of the larger varieties. The entrails of very big ones' were some- 
times sent to his house that he might inspect them at his leisure. And 
if anything strange came along — for whatever comes into the fisherman's 
net is fish— it was sent to him. Sometimes he wrote the Latin name of 
an uncommon kind on a scrap of paper, which my men copied in large 
letters and, sticking it on the specimen, displayed it on the stall. For 
example, on one scrap he wrote, ' Horse Crevalle — Caraux hippus. Cape 
Cod to the West Indies. Belongs to the Pilot-fish family and related to 
the Mackerels ; ' on another, ' Pensacola black grouper — Trisopteris 
microlepis ; ' and on a third, *The Massachusetts Tile Fish— Monacanthus 
Massachusettensis.' " 

The Boston Society of Natural History, January 22, 1880, ** Voted that 
the Walker Grand Honorary Prize for 1879 be awarded to Prof. Joseph 
Leidy for his prolonged investigations and discoveries in zo61ogy and 
paleontology, and In consideration of their extraordinary merit the sum 
awarded be $1000.* 

In August, 1880, an invitation to lecture and supervise the scientific 
studies of the postgraduates of Princeton College, N. J., was declined. 

In December, 1881, he was elected without competition President of 
the Academy of Natural Sciences of Philadelphia, and continuously held 
the oflSce till he died. 

About the year 1866 it was suggested that natural history should be 
taught in the University. The proposition was entertained and discussed 
from time to time, and lingered on without action. In 1882, under the 
propulsive and successful administration of Dr. William Pepper, the dis- 
tinguished Provost of the University of Pennsylvania (whose policy appar- 
ently is to enlarge the institution and foster within it every branch of 

m 

• Dr. William J. Walker, a generous fHeud of science, who died at Newport, R. I., 
April 2, 1865, placed in truat of the Boston Society of Natural History means of awarding 
Prizes for the best memoirs, written in English, on subjects proposed by a committee. 
«.ppointed by the Council of the Society. The first and second prizes to be awarded 
«jinually, and the third once in five years, beginning 1870. 

J^irat.—Tor the best memoir presented a prize of 960 may be awarded, which sum, at 
tbe discretion of the Committee, may be increased to $100, if the memoir be of marlced 
xiaerit. 

Second.— For the next best memoir a prize of not exceeding 950 may be awarded, pro- 
'^ide<i it be of adequate merit in the opinion of the Committee. 

Third. — Grand Honorary Prize. The Council of the Society may award the sum of 
%Q00 for such scientific investigation or discovery in natural histor>' as may be deserving 
thereof in its judgment, provided such investigation or discovery shall have first }>eeii 
ttiade known and published in the United States of .Vmerica; and at the time of said 
a. ward shall have been made known and published at least one year. " If in conse- 
^aence of the extraordinary merit of such investigation or discovery, the Council of tiie 
Bociety should see fit, they may award therefor the sum of 91000." J*roc. Bo9Lon Soc. ytit. 
.Hut.. Vol. X, p. 146, 1866. 
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human knowledge wliich may be profiiably laughl), r school of nalnial 
hUtory was devieed ftod instituted under the modern style of DepurtmcDl 
of Biology, aail Dr. Lerdy was appointed, for the current academic year, 
Profsaaor of Biology (Zoology) io the Farulty of Philosophy. 

In 1884 the department was organized liy the nppointment of a Facultj 
of seven profesaors, including Dr. Leidy as Professor of Zoology aad 
CompamtiTe Anatomy, and he was elected, May 6, Director of lb« 
Biological Department.* 

U was proposed. March 10. 1885, that his salary should be WOO. o 
condition that he should resign his position in Swartbmore College, which 
he did. and give his time eiclusively to tl)o UniverBJiy. 

A. laboratory, an herbarium and an appropriate museum were started. 
To the latter Dr. Leidy contributed many of his skillfully made prepara- 
tiuns, and bequeathed to it an herbarium of about 14iM) speciea ol plants. 
collected by himself. 

In this connection the University Marine Biological Association has 
been founded, with laboratories and aquaria located at Sea lale City. N. J. 

The Geological Society — Burlington Ilouae, London. January 5. 1884 — 
awarded to Dr. Lcidy the Lyelt Medal, with Its accompanying purse of 
£3S. in recognition of his important services lo paleontology. 

About the close of the year 1883 the alteutiou of Dr. Leidy was inTJted 
to a subject which he had uot previously considered. 

Mr. Oenry Seyberl, a Ann believer in modern spiritualism, who died 
March 8. 1883, aged eighty-i wo years, not long before hisdealh gave t< 
Univeraity of Pennsylvaniaasumof money sulHcieni lo found a Prolessor- 
*hlp of Philoaophy, on condition that the University should appoint a 
mission to in vesligate "all systems of morals, rellsion or philosophy, which 
assume lo represent the truth, and particularly of modern spiritual lam." 

Ten gentlemen, most of them members of Faculties or of the Board nf 
Trustees of the University, were constituted a commission to iuvesUgata 
modern spiritualism. Dr. Leidy. with one or more members of the com- 
mission, atteoded twelve sittings with reputed spiritualist mediums, from 
Uarch, 1884, lo April, 1887. The commission submitted a preliminary 
report of its proceedings May. 18d7.f 

TheTrusleesof the Wagner Free Institute of Science elected him, July 
ST. 1885, President of the Faculty and Professor of Biology, at an aunual 
salary of $500, From that date the Trustees obtained bis views before 
deciding any question relating to the scientific policy oflhe Institute, and 
appointed members of the Faculty subject to his approval. He lectured 
two or three times every season, and always attracted a large audience. 
In the spring of 18110, lectureships superseded the Faculty system, and 

auia, BiiDdbiKilE of taformstlon, coacetulng 
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Dr. Leidy was elected Director of the Museum June 8, 1890, and spent 
flome of his last days in planning a synoptical arrangement of it. 

He was authorized by the Trustees to expend $3000, while in Europe 
in 1880, in the purchase of specimens for the museum, and on his return 
$1000 more were placed in his hands to be spent in the United States for 
objects of the same kind. His interest in the growth of the museum and 
library was constant. He presented many books and specimens collected 
by himself. 

At its summer commencement of 1886, Harvard University conferred 
upon him its honorary degree of Legum Doctar — LL.D.; and the Insti- 
tute of France awarded to him, December 18, 1888, the Cuvier prize 
medal. 

He had now reached the sixty -fifth year of his age. Unremitting routine 
and other labors, and the enjoyment of many social meetings with friends, 
had somewhat abated both his physical and mental energies. Rest 
was desirable. Accompanied by his wife and daughter he visited 
Europe in the summer of 1889, but his first letters from London 
indicate that the sojourn there was much less cheering to him than 
it ever had been. And then the serious illness of Mrs. Leidy, soon aftar 
reaching England, greatly augmented his depression, although the sym- 
pathy and attention of his English friends were unstinted. After her 
recovery the projected tour was completed, and in September all returned 
in better health and spirits than when they started on their trip to Europe. 

Soon after reaching home a rumor from the University was a source of 
much distress to Dr. Leidy. It was said that the professorships were to be 
rearranged, and to realize the plan he would be asked to relinquish the 
Chair of Anatomy and retain his position in the Biological Department. 
A city newspaper reported substantially that Dr. Leidy had been requested 
to resign. The statement was at once authoritatively contnulict«d. 
Nevertheless, subsequently he, who was pronounced by one of the Faculty 
to be the " most consummate teacher that ever held the Chair of Anatomy, " 
was requested to relinquish it, but he declined. 

Daring the year 1890, in compliance with the wish of a valued friend, 
he visited several times the establishment of Mr. Keely, who claims that 
he had long ago discovered a new motor of extraordinary fbrce. Dilig«;ot 
study daring many years has faUed to ascertain a practical meth<id o( 
applying this power to any use. With this aim Mr, Keely tias coo- 
ktructed costly and ingenioos machinery which is set in motion by this 
occult power. Many prominent scientists, engineers and others tiave 
been invited at different times to inspect it, hoping prolisbly tliat their 
opinions would encourage bis continooos research. It seems, however—* 
if the public be rightly informed in the premises — that, in tlieir Judgmtot, 
the nature of this new force, whatever tt may be in &ct, is not yet sf^N^ 
rent. But Dr. Leidy wrote, December 18. on his card U> a friend, 
" Keely appeared to me to have command of some power previously 
onkmnrn." 
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Tbia stkUment is not even prasQinptlTe teatlmoDf thkt a pnrloutlf 
unknown natural forca Is now under command. TTninrpaMod ability to 
ascertain the atruccure of organisms of every kind, aa Dr. Leidj had, is 
not in Itself sufficient to guarantee that the witness may not be deceived 
as to the motive force that operatea complicated machinerj, especially 
one who has never been interegied la or studied any branch of phyaicf. 
The Judgment of a ba<dcwoodsman on the sea -worthiness and flgbtlsg 
qualities of the first battleship he ever visited would be u respectable. 

His membership in many societies at home and abroad is Blgnlficant of 
his widespread reputation. A list of them is appended. 

Prof. Henry C. Chapman, of Jefferson Medical College, in bis Memoir. 
printed in the Proceedings of the Academy of Natural Sciences of Phila- 
delphia, for 1891, has noticed In a summary but admirable manner each 
of Dr. Leidy's leading publications. Lists of all of them may be found 
in the Appendix. 

The general character of all his works is anatomical. They consist 
almost entirely of technical descriptions of genera and apecies of ezialiag 
OT extinct animals. Though highly creditable to their author, they inte- 
rest very few persons besides votaries of natural history, because they are 
not applicable lo any apparent industrial use. Such writing doea not 
bring pecuniary reward. With the exception of his books on Anatomy 
and reports to the Surgeon -General of the Army, he received no sub- 
stantial compensation for any of his numerous essays. 

Inasmuch as botany and mineralogy were greatly preferred to other 
branches of natural history In his early life, it is notable that he published 
little, if anything of importance, in connection with either. 

Prof. Thomas C. Porter, of Lafayette College, among the foremost of 
our botanistB, who was his intimate friend during many years, wrote In 
reply to Inquiries : "To your other question I can (live a definite answer. 
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acquainted with the region about us. Suddenly Dr. Leidy said, raising 
his hands, ' Dear me I there is a plant which Gray says only grows high 
on the mountains, and here it is by the sea. ' He gathered a portion of it 
with great care and put it in his pocket. When he fl[ot to the house he 

spoke of his find, and showed Mrs. the specimen. 'Why, Doctor,' 

she said, ' that is Empetrum,* The doctor looked carefully at it and said, 
' Why, so it is ; I thought it was Loiseleuria, * and laughed heartily, 
receiving the correction as though it had come from Gray himself."* 

His deep interest in mineralogy was continuous from boyhood till the 
close of his life. To him it was a kind of Sunday afternoon or holiday 
recreation to visit friends who had cabinets, examine their newly acquired 
specimens, and talk about them in connection with those in rival collec- 
tions. Always seeking to obtain rare specimens, especially of gems, he 
bought and sold and exchanged minerals with his friends whenever oppor- 
tunity occurred. About the year 1870 he purchased a collection, said to 
be the finest ever brought from Europe to this country, and a year or two 
after sold it to a party in Boston for $2000, because he said he could not 
afibrd to keep it. He continually added to and improved his cabinet, 
which, at his death, was sold to the National Museum at Washington, 
D. C, for $2800. 

He was not practically interested in the chemical analysis of minerals. 
But through his life-long habit of examining, comparing and exchanging 
specimens, as well as of buying and selling them, he acquired the skill of 
an average lapidary in recognizing mineral forms, especially of gems, and 
among his friends became an authority for their market value. Tet more 
than once he mistook an artificial for a real stone, submitted to his inspec- 
tion by a dealer to test his knowledge. 

Dr. Leidy had a broad chest and strong limbs, was about five feet ten 
or eleven inches in height and 200 pounds in weight. Relatively to his 
stature, slightly stooping at the shoulders, his head was rather small ; and 
it was ascertained after death that his brain weighed forty -five and a half 
ounces — somewhat less than the average. But deficiency of brain tissue 
was probably compensated for by the sustaining power of good blood- 
circulating and digestive apparatus, upon the normal functions of which 
mental activity in a degree depends. It is commonly known that a drink 
of tea or of any stimulant temporarily augments the activity of the mental 
machinery when it is moving slowly from fatigue or other cause. It is 
generally supposed, however, that intellectual energy is in proportion to 
the sice of the brain, the prevailing weight of which in adult man is from 
forty-six to fifty-three ounces, according to an English authority,! and from 
forty-five to fifty-five ounces among our own people, and among all races 
from two to four pounds, according to an American authority. | 

• In Memoriam. Dr. Joseph Leidy, b. Sept. 9, 1823, d. April 30, 1891. Personal History. 
By William Hunt, M.D. Read at the Academy of Natural Sciences, May 12, 1891. 

\ Anatomy, Detcriptive and Surgical. By Henry Gray, F.R.S. 

XAn Elementary Treatise on Human Anatomy. By Joseph Leidy, M.D., LL.D., etc. 
Seocmd edition, 1889. 

FBOO. AMSB. PHIL08. SCO. XXX. 138. U. PRINTED APRIL. 23, 1892. 
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"A. little HMD with the same size of head u a big man will (ottkertUngt 
being equal) poBsesi more energy. In weight of brain, again, consldenble 
differences exist among men of acknowledged power. The average weight 
of the male brain in civilized races is about 49 ounces. Cuvier's bialn 
weighed S4 ounces; Abercromhic'a aud Schiller's, 63; De Morgan and 
Gauss, the mathematiclaDB, 52] and S2 respectirelf . But Qrate, the his- 
torian, bad a bnin only three-quarters of an ounce above the average, 
white the brains of Tledemann, the anatomist, and Hausmanu, the min- 
ernlogist, fell S and ounces below it. * * * 

"The heaviest known human brain belonged to a Sussex bricklayer, 
who died of consumption In University College Hospital in 1849. It ex- 
ceeded 07 ounces and was well proportioned ; while In physical size lis 
owner was not greatly above the average, being 5 feet 9 inches tn height 
and of robust frame. But the man could not read or write, though he 
was said to have a good memory and to be fond of politics."* 

According to these data size or weight of brain is not a measure of 
mental capability. 

Dr. Leidy had a handsome forehead, though it was not remarkably 
high nor broad. Compared with the bead, his face was perhaps large. 
Nearly horizontal, straight brows slightly uverbting tranquilly pensive 
blue eyes, which were not widely separated by a full-siied, well-formed 
nose. His mouth, slightly drooping at the corners, contained a set of fine 
teeth. The lips were well proportioned and his chin was broad. He wore 
a full beard and was well crowned with tine hair. While conversing with 
friends the expression of his face was truly significant of his very amiable 
disposition. His utterance was distinct and the tone of his voice pursuaslve 
and pleasant, thuugh slightly nasal. A natural and very modest demeanor 
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the opinion of some of his warmest friends, and caused them on occasions 
to jocosely say ; " Oh ! he is an invertebrate." 

While he was a bachelor his manner of living was properly economical, 
and his savings at different times amounted to considerable sums ; but his 
financiering ability or forecast seemed to be limited to this kind of hoard- 
ing. At the time when speculation in petroleum was imagined to be a 
sure road to fortune, he listened to a friend supposed to be knowing in the 
field, invested in a petroleum company and lost $4000. On another occa- 
sion he was lured by promises to invest in a silver mine and lost about 
twice as much. Next he purchased stock of a certain railroad which from 
that day never made a dividend, and sold it for about half its cost. 

Daring the first half of his life or more his attention was exclusively 
given to anatomical and natural history pursuits. General literature or 
popular diversions did not interest him in any considerable degree. His 
diary kept while in Europe in 1848 mentions that he once attended the Hay- 
market Theatre in London, and that he passed one evening in Paris at the 
Theatre du Palais Royal. But galleries of paintings an d sculpture attracted 
his attention. To a friend who presented him a poem years ago he said : 
'*I never read poetry. It seems to me such a round-abound way of 
expressing ideas.'' And to another he said he did not understand how 
anybody could read "rhyming stuff." But in the last decade of life, 
when age and experience had tamed his energies, and egoism was less 
exacting, his tastes changed. He read with pleasure certain poetic compo- 
sitions, which friends commended, and now and then a novel. Theatrical 
amusement often attracted him, and he was sometimes pleased to hear 
the music of his daughter's piano in the parlor while he was engaged in 
his study. He daily read newspapers, and, as a good citizen, voted at elec- 
tions of city. State and United States ofiicers. 

In some respects he resembled Charles Darwin. Matthew Arnold says: 
** Mr. Darwin once owned to a friend that, for his part, he did not experi- 
ence the necessity of two things, which most men find so necessary to 
them — religion and poetry ; science and the domestic affections he thought 
were enough."* 

In his autobiography Mr. Darwin says: "For many years I cannot 
endure to read a line of poetry; I have tried lately to read Shakespeare, 
and have found it so intolerably dull that it nauseated me. I have almost 
lost my taste for pictures and music. * * * My mind seems to have 
become a kind of machine for grinding general laws out of a large collec- 
tion of facts." 

Dr. Leidy, however, sought chiefly to ascertain facts ; he did not attempt 
to deduce general laws from them. 

He accepted, without reserve, all the theories of evolution, etc., of Mr. 
Darwin, with whom he had correspondence, but their religious views were 
very different. 

* DiKOWtet in America. By Matthew Arnold. Macmillan & Co., LoDdon, 1885, p. 113. 



BoschaDbeiger.] 



162 



tAprtll, 



In a letter, aated Pebniarr 28, 1879, addreued to hia friend, the Rev. 
Dr. Hearjr C. HcCook, he said : " I mark what you say ia reference to 
quoting from the Ootmie FMloiophg of Prof. Fbke, instead of exprewiDg 
xaj opinEoQs in mj own language. I preferred doing so because my relig- 
ious views so fully accord with those he so clearly presents to the reader. 
I have always had an antipathy to enter Into a discussion of religious 
opinions, and when persons, carious to know mine, have questioned me. 
to avoid discussion. I have the last fow years referred them to the admir- 
able work of John Fiske, 

"Whitel am disposed to avoid public notice, I feel some recompense in 
your having read my note to your audience, as it may tend to remove the 
reproach of atheism, which you know is so unreasonably and freely im- 
puted to all naturalists and philosophers. 

" Through life I have been conscious of having been a devoted wor- 
shiper (again to quote Mr. Piske) 'of an ever-present God, without whom 
not a sparrow falls to the ground ;' and I have often felt annoyed at the 
Implied reproach of infidelity from the self-sufficient who consider that 
they fulfill all religious duty in lip-service to the same Deity." 

Though not a regular attendant of any church, he was pleased to listen 
occasionally to sermons of the Rev. Dra. Phillips Brooks (Episcopalian). 
Ed. R. Beadle (Presbyterian) and William H. Purness (UniUrlaa). The 
teaching of the Isst was in accordance with his own religious views. 

The genius of Dr. LeJdy— an innate force that seems to dominate the 
e of the natural aptitudes or talents — a force none of his ancestors 
1 is therefore not ascribable to heredity — impelled him to 
investigate natural objects and portray those which had not been previ- 
ously described. Ilia strong egoism was more gratified in this occupation 




1892.] luu [Ruflchenberger. 

Announcement of his death brought expressions of regret for the loss 
sustained and of admiration of his character from many citizens. News- 
I>aper8 published sketches of his career and praised his works and ways. 

The Alumni Society of the Medical Department of the University of 
Pennsylvania held its annual meeting in the evening of the same day. The 
President, Dr. Alfred Still6, officially announced that Dr. Leidy had died 
in the morning, and said, among other things, that by the death of Dr. 
Leidy the University "looses the profoundest and most consummate teacher 
that ever held the Chair of Anatomy, and whose fame as a comparative 
anatomist, paleontologist, geologist, zoologist and botanist was not 
bounded by his native city or country, but was coextensive with the 
civilized world. 

" No man, who had such reason to be proud, was ever more humble. 
His simple and amiable manners attached to him the old as well as the 
young, and made him revered in the gravest circles of the learned and 
loved by the students, whom he inspired by his example and enriched by 
bis knowledge." 

The Wagner Free Institute of Science recorded ^its sense of loss in a 
minute, as follows : 

"With feelings of deep sorrow we record the death of Dr. Joseph 
Leidy, who, for the past six years has stood at the head of the science 
work of our Institute as President of the Faculty and Director of the 
Museum. 

"The death of this true and honest man, as gentle as he was strong, as 
humble as he was great, is to the whole civilized world, as it is to our own 
-country,' the loss of one of the most distinguished scientists of the day ; 
while to Philadelphia, the city of his birth and life-long home, it is the 
loss, not only of one of her greatest men, but as well of a true and faith- 
ful son, who loyally spent his whole life in her service, and who died, as 
he lived, in entire devotion to duty, wholly forgetful of himself, and mind- 
ful of the welfare of others. 

"To the Wagner Free Institute of Science the loss occasioned by his 
-death is beyond repair. The place he has led vacant cannot be filled. 
To him, more than any other man, and to his good guidance more than 
anything else, is due whatever has been accomplished by the Institute 
since the death of its founder, in the organization and conduct of its work 
in the cause of science. It is impossible to express in words the debt of 
•gratitude we owe to him ; only by deeds can we give expression to it, by 
striving to carry out the work which he has planned for us with such 
•consummate skill, that it may become a living memorial of his earnest 
labors, his broad intelligence and his commanding knowledge." 

And in the first paragraph of his Valedictory Address to the graduating 
•classes in medicine and dentistry of the University, delivered at the 
Annual commencement. May 1, 1891, Prof. James Tyson said : "The ink 
was scarcely dry on my page when came the intelligence that Joseph 
Leidy was seriously ill, and close on this fact of his death. This most 
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DDexpectad ca1am1r7 hu ch&nged the preient occadon from oae of i«]oic- 
iag to one of mourning — scarcely mitigated b; the circumBtance that Dr. 
Leidy died as he wished, after a short illDCw and with bU shonlder, as It 
were, still at liie wheel. For Dr. Leidj nsTer ceased to work. His 
induatrj was only equaled by liis intellect, and theM by the sweet 
Himpliclty of his life. He loved science for science's sake, and neither 
poverty nor promise of riches, nor ambition, nor princelj decoration 
could swerve him from hia purpose. We are stupefied by tbe suddeDDMS 
of our loss. And there is a fltne^s in the fissoclatioD of the end of your 
greatest teacher's life, and the new commeuceraent of your own, which 
ought not to be without its effect in keeping green bis precious tatmOTj, 
and Id stimulating you to emulate his example." 

Tbe funeral services were at the First Uuitarian Church, Hay 2. 
Members of the societies to wbich he belonged, the Faculties of the Uni- 
versity, and prominent citizens in Urge numbers were present. The 
venerable and Rev. Dr. Fumesa officiated, and delivered an eloquent 
and touching tribute to his worth. 

His remains, and at the same time those of hie brother, Dr. Philip 
Leidy, who died April 29, were cremated, May 9. 

Not long afterwards representatives of the University soHciWd contribu- 
tions to an endowment of t50,000 to be raised at once and exclusively 
devoted to the use of his widow ; and ultimately revert to tbe University, 
" to establish and endow the Ltidg Henutrial Muteum as an Independent 
part of tbe great museum" projected for the Institution. Dr. Leldy be- 
queathed a modest sufficiency for his family. For snch reason, probably, 
the necessity of the proposed endowment was not generally regarded to 
be urgent. About the same time it was decided to obtain an endowment 
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He also said, in substance, that while Cope and Marsh were working 
the fossiliferous Held into which Dr. Leidy had entered long before, and 
by his labor made, in a sense, his own, they fell into disputes over priority 
of dates of different names of genera and species found in the later strata 
of a Western Territory, in which contention Leidy, the friend of both, 
refused to take any part. And, it seems proper to add, so dominant was 
his repugnance to controversy of every kind that he left his friends, freed 
from his participation, to compete with each other, and for a considerable 
period engaged in an entirely different field of investigation, to return 
long afterwards to his beloved paleontology. 

The Trustees of the Building Fund of the Academy of Natural Sciences 
ordered. May 15, 1891, a memorial notice to be preserved with the record 
of their proceedings, in which it is stated that "his modest, amiable de- 
portment at all times, his abiding interest in the welfare of the Academy 
and in the progress of the natural sciences, won for him the unreserved 
confidence and respect of his colleagues on the Board, and made his pres- 
ence at its meetings always welcome. But his connection with the 
Trustees and his many official positions in the Academy could not add to 
the high estimation in which he was held in the community. His accu- 
rate and extensive knowledge of natural history in all its departments, 
his writings, his most acceptable teachings as Professor of Natural History 
in Swarthmore College, and as Professor of Human Anatomy in the 
University of Pennsylvania during more than a third of a century, from 
May, 1853, obtained for him a deserved reputation and fame among the 
friends of the Natural Sciences at home and abroad." 

In his Address to the Ghraduating Class of 1891, at Swarthmore College, 
June 16, the President of the Board of Managers, Mr. Joseph Wharton, 
said: "And since nothing more potently aids us in the struggle to be- 
come wiser and better than observation of those who stand above us, and 
study of their methods, I can do nothing more fitting this occasion than 
endeavor to show you how this great man came to be so eminent, so 
trusted and so beloved. 

"Joseph Leidy inherited excellent constitution of mind and body ; he 
was transparently sincere and absolutely devoted to truth; he was re- 
markably devoid of selfishness in any form ; he had persistent and life- 
long diligence ; he was systematic in his expenditure and careful in liis 
economy of time ; he held firmly to whatever task he undertook ; his 
temper was cheerfully equable and his disposition affectionate. ' ' 

Commenting on each of these characteristics successively, in a lucid 
style, Mr. Wharton thus happily concludes his pleasing address : •' If now 
I have succeeded in showing you that every part of Dr. Leidy's great 
eminence grew out of the cultivation of such natural powers as your own, 
and out of the constant practice of such simple virtues as should also be 
yours, that, in a word, you may hope to scale such heights, to breathe 
such lofty air, to serve so well your kind, and to attain such universal 
respect and affection, without possessing other genius than that which lias 
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An Elementary Treatise on Human Anatomy. By Joseph Leidy, M.D., LL.D., Piores$i>r 
of Human and Comparative Anatomy and Zoology in the University of Penn^Hylva- 
nia ; President of the Academy of Natural Sciences, and of the Faculty of the Wag- 
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Description of an Extinct Species of American Lion. Read May 7, 1832, pp. 319-24, 1 
plate. 
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8S-86. 
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MissourL Read July 15, 1856, pp. 87-90. 
Saurocephalus and its Allies. Read Nov. 21, 1866, pp. 90-95. 
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United States Oeolooical Survey of the Tebritoribs. 
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lH-«'rl|itloiis of Three yibiria. Vol. S, pp. llT-d, 
Ueinurlis ou the Nettling Orgunn of the Uydnu Vol. S. pi>. 1 10-121. 
(Ill some ShII inBmiuBliBn retnaina: HbinoivnH Nelicublieii^in: PalanthoriuiLi 

Biilnlil ; Merj-coUlodoii CullK>rt>oull and Auriueb<erus utitiiiiius. Vol. .>, ]>p, L^l-^'. 
Iiexcriptloiu of New <ieuum of Vermes. Vol. 3, pp. 1^4-6. 

IMl. 

riescripllons of Sew Siicelofl of Eiilo/oa. Vol, 5. p. ISTj. 

III! Some Fra^oeiiUor Palieatberium I'mulli. Vol. '■>, pp. 170-1. 

Fiffisll Tortolw', Sl)-1eni;-s NubnaceiulH, Vol. B, p. 17:^ 

TeHludo lut&— Einys heuilHphcrlea. Vol. f>, p. 173. 

On the Fungus Illaeasu of CIcojIil Bcptauinueem. Vol. 5, p. 23&. 

VeriwI, Maj-fl, nntiBiuipUiitinB cancer. Vol. Ti, p. 'JOl. 

Verbal, Uaj-llt, tbtit he luutfoiiiiil iidua<l .M^ite Crli^ket (Grillo tnlpn Auierioanal. perfi-c* 
in all itn parts, the body of wlilch Kos everywhere llUeJ witli a imriLviiip fuiiiru.*. [Ij«s 
elliptical or globular niHirulesof which avera;,'ed i.iiiM of an inch Li diameter. Vol - 
b. p. 301, 

t'lintrlbutlniM to Uelmlnthology. Vol. n, pp. 2ili-9. 

llelinlnthologleal Contributions, No. i. Vol. j, pp, S2I-7. 

KeuiarkMOiiKmnineiiWof fotBjll riiiuinaut nnsiiLitea. Vol.5, p. 2JT-9. 

HelluilitUolnMleal CoiiLrlbulionis Xo. 3. Vol. 5, p. i3J-ll. 

I'liiimilelladilfii-'ii, a bniiichliii; tlviih-wnti.'r eillated Polyp. Vol. ■'>, pp. 2ei-i. 

lii-cripUiiii of Crislatella niiuininra. Vi.l. 5, p. lij.".. 

IVserlplioii of Hi«n(;111a fmiilR Vol. i, p, -i'f. 



1892.] 1*3 IRuachenbeiBcr. 

Verbal, Nov. 4, that he had examhied the fossil saurian bones inresented by Mr. Nash, 

and found that they belong to a new species of Crocodile which he had named Cro- 

codiius antiquus. Vol. 5, p 807. 
Descriptions of BalsBna palseatlantica and Balsena prisca, Leidy, based on fragments of 

fossil bones from the Miocene formation of Virginia. Vol. 5, pp. 30^9. 
On some American fresh-water Polyzoa. Vol. 5, pp. 320-2, 1 plate with 5 figs. 
Verbal, on fossil reptilian and mammalian remains found in the green sand of New 

Jersey : Cimoliasaurus magnus ; Discosanrus vetustus ; Priscodelphinus Harlani ; 

Priscodelphinus grandsevus ; Crooodilus fiastigiatus ; Emys Owenl, all Leidy. Vol. 5, 

p. 32{>-«. 
Fossils fh>m the Green Sand of New Jersey, named Ohelonla grandseva ; Trionyx pris- 

cus ; Machairodus primsevus, Leidy. Vol. 5, pp. 329-30. 
[^ntributious to Helminthology. Vol. 5, pp. 319-51. 

Verbal, Jan. 6, remarks on Rhinoceros Amarioanus, named firom firagments of fossil 

bones collected in Nebraska. Vol. 6, p. 2. 
Verbal, Jan. 13, that the Cetacean remains, which he had named Priscodelphinus, are 

the first relics of mammals found in the Cretaceous group. Vol. 6, p. 3. 
Verbal, Feb. 10, on Emys Culbertsonii, a new species. Vol. 6, p. 81. 
Verbal, Feb. 17, on Delphinus Conradi, and a new genus and species, Thoracosaurus 

giandinis. VoL 6, p. 35. 
Verbal, March 2, on Pontogeneus priscus. Vol. 6, p. 52. 
Verbal, March IH, Pointing out that heads of the Hippopotamus firom N. W. AArica 

diflfer from those from Southern Afiica. Vol. 6, p. 63. 
Verbal, March 28, on a fine skeleton of Troglodytes Gtorilla, presented by Dr. Henry A. 

Ford of Liberia. Vol 6, p. 53. 
On Fossil Tortoises ftom Nebraska. Vol. 6, p. 89. 

Verbal, May 4, notice of an extinct species of Ox, and Bootherium. Vol. 6, p. 71. 
On the Bed Snow of the Arctic Regions. Vol. 6, p. 59. 
On the Honey Ant of Mexico. Vol. 6, p. 72. 
Remarks on various fossil teeth. Vol. 6, p. 211. 
On some fossil fhtgments fh>m Natches. Vol. 6, p. 303. 
Verb;il, July tf, remarks on Bison latiflrons (Leidy) and B. antiquus Leidy ; and on several 

species of Megalonyx (3 Leidy). Vol. 6, p. 117. 

1853. 

Verbal, March 8, notice of three species of fossil Ursus. Vol. 6, p. 303. 

Verbal, Aug. 2, remarks on Cetacean fossil bones in the green sand of N. J. ; and on 

Cetacean fossils from other localities. Vol. 6, p. 377. 
Verbal, Nov. 1, notice of fishes being Infested with a parasitic worm of the genus Dlstoma. 

Vol. 6, p. 483. 
Remarks on a collection of fossil mammalia and chelonla fVom the Mauvaises Terres of 

Nebraska. Vol. 6, pp. 392-4. 

1854. 

Verbal, May 23, account of fbssil vertebrae of extinct saurians, which he named Brelno- 

saurus grandis and Cimoliasaurus magnus, illustrated by 6 figs, on a plate. Vol. 7, 

p. 72. 
Verbal, June 6, on Bison latiftons, Arctodus pristinus, Hippodon speciosus and Meryco. 

dus necatus. Vol. 7, pp. 89-90. 
Synopsis of Extinct Mammalia fh)m Nebraska. Vol. 7, pp. 156-7. 
On Denictis felina. Vol. 7, p. 127. 
On Hydrachma. Vol. 7, p. 202. 
Description of a fossil apparently Indicating an extinct Species of the Camel Tribe. 

Vol. 7, pp. 172-3. 
On Umatella gracilis and a New Species of Plumatella. Vol. 7, pp. 191-2. 
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[April 1, 



Notice cl aome Fonll Bones Dlscoverad bj Ur. Fnocb A. Llncke In the B»nki ol 

Ohio River. Vol. 7, pp. l99-a)l. 
RemarkB oq the queslIoD of the IdenHty of Boolherlum 0»TtfWni with Ovttua n 

chHtuB, or O. mailmus. Vol. V, pp. £09-10. 



On Bto-called Fonll MsD. Vol.7,ii.34. 

Inillcatloiis of twelia ipecies of fonll Fiaha. Vnl. T, pp. 30&-7. 
19 o( Bve speclea with (wo nev genera of Eicinct Flahea. 
es of «ome T»pe Woima. Vol. 7, pp. M3-1. 



Vertiol. Jan. 1.5, on ?liariac«nii cordis nilln^tbe right auricle and right Teatricle ol ths 

heart of a dog. which was eihibited. Vtrf. S, p. J. 
Description of two IchthTodorulitei. Vol. 8. pp. 11-2. 
Sjnopsls of Entoioft and aome of their Ecto-coageners. obaerred bf the Anthor. Vol. 

K pp. 42-lS. 
NotlcM of aome Renialni of Extinct Mammalia recuntl; diicovered br Dr. F. V. Har- 
den In the Bad Lands of N'ebraak&. Vol. S, p. £9. 
Kollcea of Extinct Reptiles and Flahes. dhKoveredb^ Dr. F. V. Hkyden In the Bad 

Lands of Judith River, Ncbraaica TerTitorf. Vol. fl, pp. T2-<i. 
Nodcvaof Remnlnsof Extinct Mammalia, discovered by Dr. F. V, naydcn in Nebmaka 

Terrilory. Vol. 8, pp. OO-l. 
Noliceof (he Remains of a species of Seal from the poatpUodme deposit of the Oltova 

River. Vol. x, pp. 90-1, with a plate. 
N'otlcea of several gonen of Extinct Uammalla previoiulr leie perfectly characterlKd. 

Vol. «, pp. 91-2. 
Verbal. Sept. IR, In reference to the color or the eyes of Platyphyllum concerum (Katy- 

illd) being gnenlali by day and cherry rod at night. Vol. S, p. 11(2. 
Verbal. Sept. Iti, that oyaler and clam sheila are perfoisled by a sponge ot the genus 

Cllona. Vol. 8. p. 102-3. 
Xotlce of aome remalne ot Extinct Vettchratcd Animals Vol. R. pp. 163-A. 
Xollcoa of remains of extinct vertebmted andiials of New Jcreey, collected by Pmf. 

Cook of the State Geological Survey, under the direction of Dr. W. Kitehell. Vol. 




L892.] 1*5 [Ruachenberger. 

Verbal, Dec. 22, on a curloiis animalcule found on stones and dead plants in the Schuyl- 
kill and Delaware rivers. Vitl. 9. p. 20 (. 

Verbal, Dec. 22, observations on the Introduction of camel into North America. Vol. 9, 
p. 210. 

1858. 

Verbal, Jan. 17, that the stomachs of Umatella gracilis contained voluntary moving 
bodies, which might prove to be generative bodies. Vol. 10, p. 1. 

STerbal, Jan. 19. that the extinct camel seemed to be about two-thirds the size of the 
recent species. Vol. 10, p. 2. 

Verbal, Feb. 2, that the fossil remains firom the Niobrara river belong to some twenty or 
more species which are distinct flrom those found in the Miocene of the Mauvaises 
Terres, as well as ftom those of a subsequent age. Vol. 10, p. 7. 

Verbal, March 2, that with the collection of fossils received Arom the vicinity of Kansas 
river, were several masses of a yellowish magneslan limestone containing numerous 
casts of a very peculiar group of fossils ; that among the specimens found in the val- 
ley of the Niobrara river, Nebraska, is the lower Jaw of a new species of Mastodon. 
Vol. 10, p. 10. 

ITerbal, March 9, that after inspecting numerous equine remains from. Niobrara, he in- 
clines to believe that the remains of the horse found in the Postpliocene deposits of 
the United States indicate two species. Vol. 10, p. 11. 

^fotlce8 of remains of Extinct Vertebrata from the valley of the Niobrara River, col- 
lected during the Exploring Expedition of 1857, in Nebraska, under the command 
of Lieut. C. K. Warren, U. S. Top. Eng., by Dr. F. V. Hayden, Geologist to the Expe- 
dition. Vol. 10, pp. 20-9. 

Verbal, April 6, that in the collection from Niobrarn two additional species of the ancient 
camel are indicated : Procamelus robustus and P. gracilis. He mentioned that frac- 
tured fossils are best mended by saturating them with melted beeswax. Vol. 10, p. 89. 

V^erbal, April 13, that he had named a fresh-water worm which lives in tubes of mud 
Manayunkia specic^a. Vol. 10, p. 90. 

Contributions to Uelminthology. Vol. 10. pp. 110-2. 

V'erbal, June 29, that one-half of the chrysalides of the canker-worm were infected by 
two species of Ichneumon. Vol. 10, p. 137. 

Verbal, Nov. 2, that he and Dr. Bridges, in Lily pond, near Newport, R. I., had found a 
species of Cristatella. Vol. 10, pp. 188-90. 

V^erbal, Dec. 14. that the fossil bones obtained from Haddon'field, N. J., and given to him 
by Mr. Foulke for description, belonged to a huge extinct herbivorous Saurian, which 
he named Hadrosaurus Foulkii. Vol. 10, pp. 215-8. 

1859. 

Verbal, Jan. 11, that he had found the Manayunkia speciosa (a curious fresh- water 
worm, a drawing of which he exhibited) in great abundance at the fool of the cliffs 
washed by the ocean near Newport, R. I. Vol. 11, p. 2. 

Verbal, Jan. 18, that troia fossil remains of cartilaginous fishes, found in the carbonifer- 
ous formations of Kansas, he had made three species. Vol. II, p. 3. 

Verbal, March 22, remarks on a Mastodon tooth fVom Tambla. Honduras ; and teeth and 
fragments of teeth of Mososaurus fYxjra the green sand of New Jersey. Vol. II, p. 91. 

Verbal, April 12, in reference to ferruginous rock containing remains of fishes. Vol. 11, 
p. iia 

Verbal, April 19, in reference to fossil bones contained in so-called guano firom Sombrero, 
W. I., which were exhibited. Vol. II, p. 111. 

Verbal. May 17, on specimens of Patseobrochiis from subsilurian strata which he con- 
sidered fosfcil, though its organic nature ha/i been denied. Vol. 11, p. 150. 

Verbal, Aug. 23, remarks on an antler of a reindeer, and on an animalcule, a drawing of 
which was submitted, found at Newport, R. I., named Freyia Americana. Vol. 11, p. 
194. 
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1B80. 

VvrlAl, Feb. 11. (l;Bt Altwnilo is a pt^ucE from the lEstHliiaaii o! bltuiMiioiu (xnU ot 

sbsles. and it perfcctl; atuorpboiH. Vol. 12. p. M. 
Verbal, March IS, on Hyalomuna from Jnpan. Vol. U. p. HJ. 
VeT)iiil, April 3, Ibat eiperlinauU with TTichlna BpiraUa, by Prot Leurkart. of Oiusieii , 

linpljilbiil the aQlmul flnili ill war Inio Iho hanmnboilj Ibrougb food or driuk. Vol. 

12, p. M. 
, Vertidl. July a*. Dodoe ot ■ ipecimen of Eyla. VoL 11, p. BOS. 

Verbal, Oti. g. Unit llie specimens of tosti\ \naoi trom WnhlnsUa Co.. TcKai. laOi- 

calud L ae>r erjulnB ^nus, sail a Bpaelin oC Hlppolhurliim. Vcd. 12, p. tlB. 
Vttrbal, Oct. 10, nollce of an eitliiM Pnccary. Vol. la, p. ilfl. 

IMl. 
Verbal, April Ifl, that llsnlle h*! been rllscorered al Ih« border ot the new red saml. 

(Ions ou Plymouth creek, bow Xoniswiwn, I'a. VoL 13, p. 7;. 

Verbal, N'uv. 18. thai he had natlcod a bouldor, apparently of PoUdaiu saodsloao. at thr 
comer of Thirli-asTeiuh and UukHl atreeu. eipotcd by dlg^ug gnn;], wliiub li 
tbu largoDt UBUnporMd bloult lie bad ohucved lu oui Tlclolty. VoL 14, p. W7. 
1063. 
Verbal. S^pL 16, that he had Eiiand a Phalaajtopala rollnl Id a tcof of a tplcc busli Vol. 

lS,fr21i 
Verbal, Not, S, on Epectmeni of Nosloe prandGinno. Vd. IS, p. HXL 

u*s, 
VeAal. Kay 13, Ibat a bgrlag apaagc cilried durlaj ih« CreiaMatu perloL Vol. 17, 

p, T7. 
Verbal, June S, Ihal fosdl remiliia of hnraea had been foiiud Ibruughnut the louRth and 

Verbal, June X, that lie had found at Cape lluiilopcu, lu a kitchen refuse heap, a clar 

pipe. Vol, 17, p. M. 
Vurbal, Sept. 5. remarks on a fietal dog-shiirk. Vol. 17, p. 175. 
Verbal, Sept. 19, in rufereiirc to lii.wil bjiiCH of Rhinoeer.ra. Vol, 17, p, 178, 
Verbal, <>rt, 10, reniirk* r>u spueliuunsof oiitltlc |>h(nptiiiteiof Ilm,! aid ainminn ; also 

on human banea from a guano duiioslcoii the Island Orehllla, W, l. Vol, 17, p, HI. 



Verbal, Jan. 2, on part of a human skullof the so-calle<l iilginy race, from near the 
mouth of Slnne river, Tennessee. Vol, 18. p. 1. 

VerUil, Man.-h Hi, on u lar^i? phalanx of an extinct reptile ; and alatecl (hat he n-as the 
first to discover the Tricbina 9pli«ll»ln the hog (while catiiiKnsUue of pork, he no- 
ticed nome minute Hpecka which recattedto mind the Trichina apotaaeeu in tile mus- 
cles of a human subject only a few days prevlonsly). VoL IS, p. U, 

Verbal, May -12. that in the ult mlae of the tsbind ot Petite Anie, ■«., were grains of 
precious xarnel, uUvltie, bone* of the elephant, etc. VoL 18. p. tOa, 

Verbal, Jnne 5, In reference lo a small coUeclion of fossils from Danger, Maine. Vol. 
IS. p. 2S7. 

Verbal, OeL 23, in reference to railar teeth ot MasCmlnn ohloticus. Vol, IS, p. 290, 

Verbal, Dec. I. In reference to l>repanodon or Maehairodus occldentalLs, IVagmcntsof 
bones of which were shun-n. Vol, 18. p. 31^ 

1807. 
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t Eambrera fnuuui coiilaiiu rIii«(}' p 



p. ua. 

Kotlce or Bume Vertebrata Remain b fram Hsrdrn Coaalr, Tciftj. Vol. 2D. p[ 

lU'llntloiisoranElolberlumliiQilironilii. Vol ^, p. ITT. 

Saiieeot tomt KeptfUan Remain* fromNavxIa. Vol. 30, pp. 177-)). 

NoUce at Bome Vertebrate Hemaini from Uw W«t Indian Islands. VoL ai, ] 
VoUve at aotoB RemalDi ol Horses. Vol. 20, p. IDS. 

N'lXice of (oma Extinct Cetaceana. Vol. 20. pp. iDS-T, 

BfiBarkiKia a Jaw tyagmeutoT Megaloaaurua Vol. 20. pp. 197-200. 

JiemarlU ou Conomunia of Glbbea. VoL 20. pp. 200-3; 

NoUue nf Ameiican apedei Plychodus. VoL 30, pp. Mh-». 

~%'erbal, Oct. 30. that be Dniod the Btomach oT atbod lUll of bidbII Aihcs. Vol 

lioUee of Knoe American Lcevbei. Vol, 30. 229-30. 

Kotlce of tbe remains of eittnct Pachyderms, VoL 30. pp. 230-2, 
"Vvrbal. Not. n. in reforenco to specimens nemlngly of oaprolltei fh>m Ihi 
■latea Vol. 20. pp, 30S-S. 

Terlial, Nor. ?. that Iddewence in opals la caused bj' (trtic, tOOO Ui Ibe lu 

p. ara, 
Verbal, Dee. I.onaiMrIsm Inmlc*. Vol, 30, p. sis. 
i'ulliieof s .... _.._.__ 



Huronlaa 
I. Vol. 2D. 



from Wyumitig uid Dakola. Vol. 21, pp. 6J-7, 

"^'e^bal, Jan. *. deseripdon of MegsceroiH Coloradensls, Vol. 22, pp. !. 2. 
^'irbal. Jan. 11, remarks on Poioiliipleuroii and olbcr roeaita aiibmltled (or examlDalloR 
by Pcnf. Haydcn, VoL Z3. pp. 'S-H. 
Tetbal, March I, rentarka on the right huuienu ofoUG of the exllnct i:!lBiit Sloths re- 
tcubllns Krlndon roboHus. and on Dromolherium aylviuitrc. lubmltted fur exam- 
<y the Smithsonian InstltDtlon. Vol. 22. pp R. 9. 
I, Harch t>, remarks on reptilian remains from ibe Crotareoiu fonnaliiin near Fort 
W*llace, Kansas, described by PtDf, Cope under the name of Ehismoeaurua plulyu- 

^l^eitial, March 23, obserratlont on icbthyudomlller, of which spcciinent were shown : 
oh a metacarpal bone of Meffakmyx Jeffetsonl, and on a last lower grinder of Blum 
»utl.im«. Vol. 32, pp. 12-S. 
~1i'erba), April 5, remarkii on Dlscoaaurus and its alllci. Vol. 22, pp. IS-33. 
^'(Tbal. Mar t, deacription of the internal geuerallve oi^ans of a hog, which ireie ex- 

hllilleil. Vol. 32, p. fiS. 
Vorbal, MaylT, lemarluoasomerrinllbonex from the ninccne formaiion in the Uau- 

Talsea Torrca of Oalcola, which were shown. Vul. 23, pp. Sb-e. 
"V artial. June U. obsarrations on mammalian tbSKil rennln>, nibmitted for exanilnallon, 
a Idaho, ft'om Utah, and from Oregon ; alsi), on Hndrwaurus and its alUva. 
ITol, », pp. M-S. 

il, June 91, notice of two fossil rrngmenti bulonfclng to Bison amerlcaous and Ele- 

Vol. 32, pp. 09-71. 
i, Jnlr S> remarts on dlflbreaoea between animals of ibe same species inbabllhig 
^BuiOpeand Ameriea. VoL 22. p. 73. 

J, JulT 13, remarks on a mntllated portion of the lower }nw or a large rumloaiil 
lo belons li> Ovlboa esTirroos. Vol. 22, p, 7:L 
MI, Jnlr 19, ohservatlons on a fossil, which he eihibtted and Darned Notbosaurus 
Vol. 22, p 71. 
i, Ati(. 3, dencrlpUon of Nephclls punctata, a new leech. VoL 32. pp. H9-H0. 



178 



[April U 



Verbal. Sept. 20. sccounl of > foull crocodile, which h« named CrocodUiu Ellloui : re- 

marlu oa UiTiBtellii aad Uanayunkla. Vol. 22. pp. 100-3. 
Verbal, Met. 4, reterance to it gmall coUecUoD of Ibiilli Dum Vfoatlag, moH of vblch 

pertain 1o MerycochcBrus. Vol. 2".!. pp. 10S-10. 
Verb&l, Oct IS, remorlu on •ome (boll remktDB wbieh belong to Orcodoa. Vol. 13, 

Verbal, Oct. 2S, obwi 

among which « 

p. 113. 

Verb*I, Not.], notice oF Qiaphlodon rincailui. VoL 22, p. 111. 
Verbal, Not. B, desorlpUoiu of fbsall specie! : Emyi Jeaneal, Emr* Hardeol. Bttena 

■renon, Binlwa enddena. Vol, 22. pp, 12S-4. 
Verbal, Nov. IS, obaerrolloru oa foislli submllted for examination b; Prof. J. D. WtuCiiej-, 

nmong which ore fta^menti representative of the llama, camel, Olpporioa aad Pio- 

toblppuB. Vol. 22, pp. 12S-T. 

ISTI. 

Vetb<d. Feb. 6. remsrlu on fo»tl bonei from California. VoL 23, p. SO. 

Verbal, Uarcb II, notice of Toinla canollota. Vol. 'J3, p. fiS. 

Verbal, April 18, obaerratlonB on extinct tunlei Trmn Wyoming. VoL 23, p. 103. 

Verbal, Ma; 9, remarks an p^ilydaclyUam in a horie. Vol. 2.(, p. Iiz. 

Verbal. May IS, obwrvntloiu on Bomo foull remalni of Mastodon and horse In \ort1i 

Carolina; andof mammala from WyoDiing. Vol. 23. pp. 113-5. 
Verbal, Junes, on I0«^ Teatudo of Wyoming ; oniuppoKd foaill turtle eggi; ondonear- 

netJi from Green'i creek. Delaware Co., Fa. Vol. 2t, pp. 151-5. 
Verbal, July 4, on loma foasUn from Fort Bridger. Vol. 23, p. 197. 
Verba], Aug. I, on Uostodon remains from California; on Anchltherium. Vol. 23, 

pp. 198-9. 
Verba], Aug. 8, on fossil vertebmtei from Wyoming. VoL 23, pp. 33S-9. 
Verbal, Aug. 29, on ewLnct Rodents. Vol. 23, pp 130-2. 
Verbal, Oct. 10, on the minerals of Mount Mica. Vol. 21, pp. Z15-T. 
Verbal, Oct. 17, on fossils from Oregon. Vol. 23, pp. 247-1 

I. Sov. 21. on the communication of contagion by Blea. VoL 23, p. 297, 




1892.] 1 4 «^ [Rosdienbeiger. 

Verbal, Oct. 15, In reference to Uintatherium and other fossil remains : to chipped 
stones ; a stone implement ; and to the action of sand and wind on rocks of Wyo- 
ming. Vol. 24, pp. 2410-S, 

VerbaX, Nov. 5, notice of fossils ftom Wyoming. Vol. 24, pp. 287-8. 

Verbal, Dec. 10, notices of fossils ftom Wyoming. VoL 24, pp. 277-8. 

1873. 

Verbal, Jan. 21, notice of fossil vertebrates ftom Virginia. Vol. 25, p. 15. 

Verbal, Feb. 4, notice of remains of fishes in the Bridger Tertiary formation. Vol. 25, 
pp. 97-9. 

Verbal, March 18, notice of an extinct hog found in the Pliocene sands of Niobrara 
river. Vol. 25, p. 207. 

Verbal, April 1, notices of bituminous coal from Westmoreland, Pa. ; of a black rat ; and 
of a specimen of iron ore. Vol. 25, p. 257. « 

Verbal, April 15, notices of extinct mammals of Califomla. Vol. 25, pp. 259-60. 

Verbal, April 22, notice of a fUngus parasite on a mouse. VoL 25, p. 200. 

Verbal, Oct 14, notice of Distoma hepatlcum. Vol. 25, p. 361. 

Verbal. Dec. 9, notice of Lingula found in the stomach of a fish taken in the Susque- 
hanna river. VoL 25, p. 215. 

Verbal, Dec. 16, notice of fossil elephant teeth. Vol. 25, pp. 216-7. 

Verbal, Dec. 23, notice of intercellular circulation in plants, as in Vaucherla. VoL 25, 
p. 420. 

1874. 

Verbal, Jan. 13, notice of Hydra, VoL 26, p. 10. 

Verbal, Feb. 3, notice of Protozoa. Vol. 26, pp. 13-5. 

Verbal, Feb. 17, on the mode of growth of Desmids. VoL 26, p. 15. 

Verbal, March 24, on Actinophrys. VoL 26, pp. 23-4. 

Verbal, April 21, on the enemies of Difflugia; and on a supposed compound derived 

from leather. VoL 26, p. 75. 
Vert>al, May 12, notice of some new ftesh-water Rhizopods. VoL 26, pp. 77-9. 
Verbal. June 16, observations on some ftesh-water and terrestrial Rhizopods. Vol. 26, 

pp. 86-9. 
Verbal, Aug. 25, observations on Pectinatella magnifica ;. on a parasitic worm which 

infests the house-fly ; and on some fYesh- water Infusoria. VoL 26, pp. 189-10. 
Verbal, Sept. 8, notice of a remarkable Amoeba ; its process or mode of swallowing. 

VoL 26, pp. 162-3. 
Verbal, Sept. 15, on the motive power of Diatomes. Vol. 26, p. 143. 
Verbal, Sept. 22, on six>uges. Vol. 26, p. 144. 
Verbal, Oct. 5, notice of some Rhizopods. VoL 26, pp. 155-7. 
Verbal, Oct. 20, notice of Dryocampa. Vol. 26, p. 160. 
Verbal, Nov. 10, notices of remains of Titauotherium ; on supposed spermarles in 

Ama>ba ; and of Rhizopods. VoL 26, pp. 165-8. 
Verbal, Dec. 15, notice of some fossils presented. VoL 26, p. 228. 
Verbal, Dec. 22, observations on Rhizopods. VoL 26, pp. 225-7. 

1879. 

Verbal, Jan. 19, report of a ftingus in a Flamingo. VoL 27, p. 11. 

Vert)al, Feb. 2, account of some parasitic worms. VoL 27, pp. 14-5. 

Vertjal, Feb. 9, notices of some nematoid worms. VoL 27, pp. 17-8. 

Verbal, March 16, observations on marine Rhizopods. Vol. 27, pp. 73-6. 

Vertwl, April 6, obser\'ations on a coal fossil ; on elephant remains ; and on Stcphauo- 

ceros. Vol. 27, pp. 120-2. 
Verbal, April 20, observations on a curious Rhizopod ; on Psorosperms in a mallard duck ; 

on a mouthless fish ; and on Ouramoeba. VoL 27, pp. 121-7. 
Verbal, Sept. 7, on Mermis acuminata. VoL 27, p. 400. 
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1ST«. 

Verbal, Jao. 4, obserystlon on Pelaloflua. Vol. 28, p. 9. 
Verbal. Uarcb ^l, notice of MaiUdOD andlum. Vol. 2S, p. 88. 

I, Apmil, lemarluonArcella. Vol, 28, pp.M-8. 

J, Hay 3, rsmark* on foaglls bum the Ashler phoaphale iMdi. VoL 38, ppi 80-t. 

1, June JO, obaervuloni on venebrale tonlli Cram South Catollna. Vol. 'M, f. lU. 

1, June 2J. [Gmarki on the rhlnpod geaua Nebela. Vol. 'A pp. llS-«. 
Verbal, Oct. 10, oa the lUuctura of precious opal : and on Bhliopoiia. Vol. ZS, pp. 1B5-9_ 
Vertol, Dec 6, remarks oa Oncerlte and Uyraceum. Vol is, pp. 325-0. 



1S77. 

Verbal, Jon. SO, oatbe present coQUmioatloii of tbe drlnUog water; oa Eoioea caoa-- 
deiiK : and an itiiiaace In wblcb cbe dome of tbe human diaphragm vai eleTated. 
lo a level ut tbe anterior eitiemlly of the &nt rib. Vol. 9, p. 2a> 

Verbal, April 3, lemarkB on tbe yellow ant. VoL 29, p. ItS. 
1. May 15, remarks on giegailuea. Vol. -JS, pp. IU6-8. 



Verbal, 



Sept 1, remarks 



of tbe birth or a Rblmpod. Vol. 2t. pp. SU-S. 

on tbe bedbug and llaaiilea. VoL 2», p. M. 

r tbe Dlnamixba'B mode of reeding. Vol. W, pp. 18e-«a 

m the dlscilmioBlion of a HeUoioun In lelectlDg fbod. VoL 29, 
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-Veitml, July S» notice of fossil £oot*track8 la the aathradte cool measures. Vol. 31, pp. 

164-5. 
Verbal, July 22, account of the explosion of a diamond. Vol. 31, p. 195. 
Terbal, Sept 5, remarks aboui some small animals on the coast of New Jersey. VoL 

81, p. li»8. 
Verbal, Sept. 30, on Cristatfella Idee. Vol. 81, p. 208. 
Verbal. Oct. 7, on the Amfleba Blattse. VoL 31, pp. 201-5. * 

1880* 

Terbal, Jan. 20, remarks on specimens of Filaria immltls of the dog. VoL 32, pp. 10-2. 
Terbal, March 2, remarks on a species of Filaria, alleged to have been drawn from a 

man. VoL 32, pp. 180-1. 
Terbal, April 13, notices of pond life near Woodbury, N. J. VoL 32, pp. 156-S. 
^bizopods in the mouses of the summit of Boan mountain. North Carolina. VoL 32, 

pp. 333~i0. 
Terbal, Sept. 21, account of a visit to a bone cave near Stroudsbuig, Pa. VoL 82, pp. 
. 346-y. 

1881. 

Verbal, Jan. 4, notice that Rhizopods are eaten by young fishes. VoL 33, pp. 9-10. 

188S. 

Terbal, Jan. 3, remarks on some rock specimens. VoL 31, pp. 10-2. 

Terbal, Feb. 7, notice of Filaria in black bass. Vol. 31, p. 69. 

Verbal, Feb. 28, remarks on his collection of Tourmalines, which he exhibited. Vol. 
84, pp. 71-8. 

Verbal, March 7, notice of Balanoglossus aurantiacus ; and of Scolithus. Vol. 34, p. 98. 

Verbal, April 4, remarks on Sagitta. Vol. 31, p. 102. 

Verbal, May 2, remarks on some Eutosoa found in birds ; alio on a coprolite and a peb- 
ble resembling an Indian hammer. VoL 31, pp. 109-10. 

Verbal, May 23, remarks on Bacillus anthrads ; on Enchytrseus, Distichopus and their 
pai-asites. VoL 34, pp. 145-8. 

Verbal, May .^, notice of the yellow ant VoL 84, p. 148. 

Verbal, Sept 5, remarks on Balanus. Vol. 34, p. 224-6. 

Verbal, Sept 26, remarks on a collection of tobacco worms, which he exhibited. V(^ 
24, pp. 237-8. 

Verbal, Oct 17, notice of a new species of Pyxicola. VoL 84, pp. %2-8. 

Verbal, Oct 81, remarks on Actinosphsilam BichomiL VoL 84, p. 260. 

Verbal, Nov. 7, notice of topaz and biotite. Vol. 34, p. 261. 

Verbal, Nov. 14, on Actinoephserium, and Tubularia crocea. VoL 34, pp. 261-2. 

Verbal, Dec. 12, remarks oti fossil remains of horses. VoL 34, pp. 290-L 

Verbal, Dec. 19, remarks on an extinct peccary. VoL 31, pp. 801-2. 

1883. 

Verbal, Feb. 12, remarks on the reproduction of Anodonta fluylatills and its parasites. 

[VoL 35], pp. 44-6. 
Verbal, April 24, remarks on a social Heliozoan. [Vol 35], pp. 95^. 
Manayunkia speciosa. [VoL 35J, pp. 204-12, 24 figures. 
VerbaL Dec. 11, notice of a fungus infesting flies ; and remarks on Manayunkia. [Vol. 

35], p. 302. 

1884. 

Verbal, Jan. 1, notice of an ant infested by a fungus ; and of Cassiteilte from Dakota* 
[Vol. 36j, p. 9. 
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Verbal, JBD.I«,ac< 

Xtw Jersey co»st [Vol. i 
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eStets of the M 
', pp. 1! 



a collection of (bsll bonei from I 
-sintheilrlftorMlnaeKila. [Vol. S&], p. 2-2. 
J. », iiollce of Disloma and FlUrta. [Vol. 83], p. «. 

S' 1, refeience lo Diclyopbonuid Aptiloa vonu. [Vol. 35;, p. SO. 
18, DoClcQ of Eumeces ctiatclilea. [Vol. BG], p. 66. 
>l. April it, remarks on rerlelirUe fowlli from Floiida. Vol. 3d, pp. llS-9. 

"in tapeworm. [VoL 351, P. 1«7. 
1. May 13, deacripUoa of FenUstomum pniboicldeuia, [Vol. K , p. 140. 
.1, Oct, JH, notice of llvlagorgantanu found In Ice. [VoL 15], p. 240. 



Verbal, Jan. 13. notlc' 
Verbal, Uarch 10, noi 
[Vol, aej. pp. 32S 
Verbal, Marcb LI, rci 
Verbal. Ma)- 19. nolle 
Vertjftl, Dec, 2i, nolle 
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larksoDfostilMylodon. [Vol. 36], pp. 49-91. 
of Bollirlooepbalm In a troul. [Vol. 381, pp. 123-3. 
of living worms Id Ice ; Lumbricua glacLalU. [Vol. 3t], p. 403. 
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n fOadl bone* of Mutodon and Llama from Florida. | VoL 
ir from Florida ; and doIIcb of carles In the 



Verbal, Jan. 19, i 

3«). p. 11. 
Verbal, Feb. 23. dewrlptlon of an extlncl tx 

Ma'^todon. [VoL Sej, pp. 37-6. 
Verbul, Mirvh 33, nolice of Amla and lie probable Tsecla. [Vol. 86], pp. 62-3. 
Verbal, Juno 1, notice of Toxodon aod other remain! Itom Nicaragua. [Vol, X}, 

p].. LT5-T. 

d nvrma. (Vol. se], pp. 30B-1S. 
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The Osteology of tlie Lacertilia, 
By E. D. Cope, 

( Read before the American Philosophical Society, March 18, 1892, ) 

Iq the following pages is presented a review of the osteology of the 
Lacertilia with especial reference to the genera represented in the Nearc- 
tic fauna. It is based on the skeletons placed at my disposal by the 
U. S. National Museum, the Academy of Natural Sciences, and those con- 
tained in my private collection. It includes also the record of my 
observations and notes made in the principal European museums twenty- 
five years ago. The characters discovered by me at that time, which I 
found to be of the greatest taxonomic importance, I enumerated in a paper 
which is pdnted in the Proceedings of the Philadelphia Academy for 1861, 
p. 224. The use then made of those characters has been generally 
accepted by subsequent writers.* There are, however, many other char- 
acters whose value is of uncertain taxonomic value, which were not then 
mentioned, and which I now record. 

The first description of the osteology of the Lacertilia is that of Cuvier, 
which is contained in his Ossemens Fossiles ; (Vol. z, ed. 1836). This is an 
excellent one, but the many types discovered since bis time render it nec- 
essary that a new survey of the subject should be made. In 1856 the 
Zootomie der Amphibien, by Stannius, appeared. The account of the 
osteology of lizards given in this work is more complete than that of 
Cuvier, but it is incomplete in many points, and is not up to the re- 
quirements of the present time. The present study is made with especial 
reference to the necessities of the paleontology of the order ; therefore the 
description of characters is made as specific as possible. The principal 
novelty will be found in the references to North American Genera, and in 
the descriptions of the hyoid apparatus. Tlie description of the scapular 
and pelvic arches in certain genera with the extremities degenerate or 
wanting, where they have not been previously described, is contained in 
a separate illustrated paper now in the hands of the editor of the Ameri- 
can Journal of Morphology for publication. 

Skull. — The premaxillary bone is single except in the Sclncidse, Acon- 
tiidse, and some Geccouid® (Phyllurus sp.). It is very small in the 
Iguanid genus Phrynosoma, and in the Agamidse it is excluded from con- 
tact with the vomer by processes of the maxillaries which meet on the mid- 
dle line. In theChamteleonidsethe premaxillary is still smaller, the body 
being narrower than the superior spine, and supporting but one tooth. In 
the Anguidce the premaxillary is bounded posteriorly on each side by a fora- 
men which is sometimes large, which is wanting in other families, includ- 
ing the Helodermidae. In Lepidosternum it is principally on the inferior 

• See Boulenger, Ann. Magaz. Nat. History, 1884, p. 117 ; and Catalogue of Lizards in 
British Museam, i, l;^; ii, 1835; iii, 1887. This author has added osteological charac- 
ters of the Eublepharidac, Uroplatidoe, Pygopodidsc and Dibamidse. 
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race of the muzzle. The nnsal hoaee are geaernlly distlncl, but in the 
Taranidie Ilicjr tire fused into a single narrow median element. In tbe 
CliitmisleuDldte ibey do not atmia tlie nasHl border, being cut otT by tlie 
junction of the prufrontiil with the prumiitilUry and mttxlllary bones. 
In the genua FeyliaU tbe nasal biioes are fused into a broad plate. la 
Lepidosiernunt Ihey are coiuplett-ly cut off from lUe nasal border by Ibe 
tnaiillary, which Is broadly lu cduLllci with the premix'tlary spine. In 
Rhineura the nasal bone reaches the aareii aa in Auiphisbitiia. The 
froQlal bones are aepirate in the Varanidic, nelodermidiE, Anguidie, 
Bciticidai, Anelytropida!, Annlellidic and AmphigbtenidtB, and in some 
GecconldiB. They are coossified in some Qeccouido: ; in the Iguaoida-, 
Agamidte, XeDoeaiirJdcc, Eublepharldit, Chanislvonldte and Tiidic. 
The parietalsare gcoemlly fused, the only exoeptioa being the Gecconidie, 
Uroplatidte, and Xantnsiidic. Frefontals are always present, and ia 
Anniellidfc, HG1odermida^ and ChamKleouidfE they extend posteriorly 
to the posifroDlaU, excluding the frontal from the orbiial border. Lach- 
rymaU are present, but ihey are fused wilh Uio prefrontal in the Scin- 
cidii;. Tbe Jugal is generally present, even when there is no postorbilal 
arch, as in Gecconidie. where it is a splint; but in lbs Amphisbsnia. 
An Qielloidea, and iu Feylinla, the splint like eleiueol attached to lb« 
maxillary extends to the pterygoid posteriorly and the prefroiiial untc- 
Tinrly, and may locliide the lachrymal. Tiie jugal extends anteriorly 
as far as the lacbryrnal except in the Seincid*. The postrinnlal is ivani- 
Ing and in must cases is fused iviih the ixiPiorbJtal in the Varanidie and 
Agamidic ; but in nlher faniilies it is disiinci, with s|>oTadia cases of 
tiision, as in CncDiidophorus. Su^ierciliary bones are present in Vii- 
raiius, Phrynosoma and several geneia of Agamidic. They belong to 
' the legunienlary sysleni, and articulate, the anlcrior with the pre- 
frontal, the posterior (absi:iu in Varanus) wilh the pcistfronliirbilal boue. 
The supraoccipitnl is undivided and lorms llie superior p.irl of ihe edge 
of the foramen maguiiin. Itsunierior border is generally loosely articu- 
lated with tlie pariut.tl, juining it by a rudlmental or devcilopeJ median 
gotuphosis with the process supraoccipital. It is generally overhung by 
the parietal, always so wlieu Ihe parietoquadrate arches are present. It 
Is entirely ovcrruuled by the parietal io the Xanltisiidic. the Iwo elements 
being connected by a vertical laininiforin septum. It Is not overhung in 
Ihe Annielloidea and Aniphishicnia. and in IlicBC the articulation is a 
firm complete transverse union. The parieloijuadi-ate arch consists proxi- 
mnlly of a process of the parietal, which is directed outwards and posle- 
riorlVi which may represent the supitiniustoid element of Ihe primitive 
Cotyloeauria. Distally this process receives an ascending process of Ihe 
parcii'clpital on its inferior asiiect, eomelimcs anteriorly, sometimes poste- 
riorly. This arch Is shortened and depressed in tlic Anelytropidie and is 
absent from the Anniellidie and Amphisba'nia. In the Chaiuajleonidic 
it is differently com[>oscd. consisting of a superior posterior process of the 
aupratemporal, which rises upwards and reaches the produced apex of the 
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undivided parietal. The supratemporal is accompanied for a short distnnce 
above the quadrate by the ascending process of the paroccipital. The pi- 
neal foramen is present in theChamseleonidse, Agamidse, Iguanidee, Anoli- 
dte, Xenosauridse, Anguidffi. Lacertidse, Varanida; and Scincidoc. It is 
wanting in the Helodermidse. Eublepharidse, Tiidse, Anniellidseand in the 
Amphisbsenia. It perforates the parietal bone clear of all sutures in most 
of the families, but it is near to or on the frontoparietal suture in Iguani- 
dee and Anolidae, and is in the frontal in Dipsosaurus and the Chamoeleon- 
idse. The occipital condyle is compound, consisting of portions of the 
exoccipiials and basioccipital. In many genera these segments become so 
thoroughly codssified at maturity as to be undistinguishable. In some of 
the Gecconidae (as Gecco, Uroplates) the occipital segment is so reduced 
as to give the appearance of two condyles. In the Amphisbo^nia the 
condyle is transverse and concave at the center, leaving the lateral por- 
tions prominent. 

The postorbital bone when present sends a process posteriorly to the 
supratemporal, forming the supratemporal arch. In the genera without 
this arch the postorbital may be wanting, ns in Helodcrma, or be rudi- 
mental as in Anniella. In the genera whose degeneration is advanced, 
the supratemporal bone is appressed to the parietal, enclosing x\o foramrn 
tupratemporaU, as in Feylinia. In limbless genera of Angulds the su- 
pratemporal touches the parietal anterior to the paroccipital, thus redu- 
cing the supratemporal foramen. Tliis occurs also in Gerrhonotu^, 
Celestus, Xenosaurus and Xantut^iidse. In Heloderma the supratemporal 
is a rudiment on the external side of the base of the paroccipital. 

The remarlsable upward production of the supratemporal in Chama'leon 
has been mentioned. Here this process takes the place of the parido- 
quadrate arch. The exoccipitals are produced laterally, each eriibracrinir, 
with the petrosal in front, the small paroccipital. This sustalriN \\m 
superior extremity of the quadrate. In the snake-like genera, as V^y' 
linia, Anniella and the Amphisbsenia, this lateral elongation do«;s not 
exist. The exoccipital is scale-like, and the quadrate is %it%%\Ui on tlM* ^\^^t^ 
of the skull. The quadrate is generally convex at the upfHrr pnrt of lu 
anterior face, and its external anterior (K»rder is prrxluced ouiwardM im» a«i 
to embrace a longitudinal cnncavity or conch, with the vertlral ffMimf or 
column of the bone. This column is itself more or \t*%% cjiucti^f, \\% 
upper extremity being prvidaced a little liai^kwanU. \u iht* f^imrii'lii' 
there is another concavity, interoal Xtt the cjAntnn, NimiUr to Dm; *'%\i'ru**\ 
This is much narrowed in the majority of the Utn'iVifM, and Ui iU** Vutnni 
dse and Helodermids, and in Pbrynfi«'>m^, Ktjbt;ipii«'u. and (Ultnink H 
is wanting. In Chamsleoo, AonsiriUaod (h«; Affiphiieb;#'riU tl><fr<f i» i«o 
external conch, the quadrate being Minply « ro'j ; wl<n<; Ut K«'x))f«)M U U 
flattened in an anteropost^rrior pl«rjf; TU*^ tn^ti'iJ/'il.tr hhU ttin^Vth U 
more or less biloba'e lo all cic<ffH Wrufi^n. m \t*'f': i*. U |/U/<<' ht h» / ' o 
the bilobation is strongly fa»rk#^, i% lu th«r i^t^fn^i^tt Thtti'^^ohiH 'i hi 
pterygoid bones extend forwar^ls ir^jm ^h*: '^•Ji'jf4'''>, v> i'h -^ Utrh iitty uiti 



fu contact in all forms except Chania;leon, (awards the mliiille line. This 
poniOD ie general) J grooved, but in Senusnurus It is a sleuder lod. They 
•re received od the basiplerygriid processes nf the sjiUeuoid, and then dU 
Tcrge and assume a loDgiludinnl pasllion witliout meeting on the middle 
line, Tliey are produced In an angle or process towards the posterior eK- 
trcmltf of the mailllarj- bone, from whicli lliey are separaled liy llic 
eclopterygoid. The pterygoids tlicn join the palatines. In a few genera 
they bear a Tew small leeth. The palatines are sepnnic from e^cli other 
and Iruin the maxillaries. but leml a procoss outwards and forwards to the 
Utter. They join in front each Its correspondiog half of the vomer. 
The Internal ourea are situated each between the vomer and the maxil- 
lary, and it notches more or leas deeply llie palatine, which forma its pos- 
terior border. The vomers are separate in all forms excepting Chaiuteleon, 
and Ihey have various forms. lu Gecconidie and Auolldie they nro flat 
anil fit closely together, and Ihey have the same cliaractcr !u many 
Agamida and Iguiuiida>. In a few members of these fiinillics (Uromnstix 
find Saurotnalus), they are divided by a groove, wljieh hocomes a flstiut^ 
|)<>Bteriorly, which is the cliaractor in most other lizards. In Ihc Varani- 
die each vomer Is pmdut:ed posteriorly on each side this fissure to a 
greater ilislance titan In other forms. The planes of the palate differ 
much in different families and groups. Thus the vomer U on a much 
higher plane than the paladnea In Chamtoleouidie and QeccnnidK, the 
palatines curving downwards to meet the pterygoids. The Inner arc gen. 
erally horizontal, hut in Chauiii^leim they are in a sulivertical phme, their 
free rounded e.xtremltius descending and fitting on llie inner side of the 
niiindible. They do not quite reach the quadrate. In the Agiimhlx, Ig- 
Urtnidiu and GcccotiidiU the internal e\lreuiity oi the ccti -pterygoid is di- 
rected Inferiorly, forming ii downwardly dirt'tted iin«;'e on earli side of 
the p:ila1c. In the Ampliish:t'nia the structure of the imhite is much 
more coiu|iact th^n in other lizurds. The palaliues are In contact ou the 
middle line and there is no imlalomiixillury lonnncn. That Is, the pnla- 
line is In close contact with the muxilhiry, tlm eclopierygoid being lii:hlty 
wedued lu lielwcen them. The pterygoids are in contact tlirougUout 
their length with the sphenoid, jind the proximal end of each is tightly 
wedged between the lulleriind the qn:idr;ite. 

The ehiinicler of the petrosiil mu^t be iitleuded to by Huy one who de- 
sires to understand the relatioua of the I.^icerlilia ainoiij; lliemselves. In 
no inemherof the Lacerlilia is the tri^eminua foramen elo-ed anteriorly 
by bony tissue, but It is enclosed by the mcmlirane which forms the ante- 
rior wall of the brain case. The petrosal is divided into tao jiaris tiy the 
deep niileh whose fundus forms the posterior liorder of tliis fonimcn, 
wliich may Uncalled the siipr.t- and inrraforaminnl portions. The infru- 
foratnlnal ix>rtion is divided in most of the fimiliis lira longitudinal, 
keel-like ridge, which forms tlie superior liorder of a groove wh.ise infe- 
rior Willi is formed by the splienoid. This (iroiive is not present in Ul-Iu- 
deniia and is very shallow in Xi'iiosaurus. It is wiinttiig in the Anniel- 
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lidse and AmphisbseDia. In the Gecconidae it does not exist, nor is the 
petrosal notched by the foramen, while the anterior border of the petrosal 
forms a free crest which extends from above downwards and backwards. 
In the ChamaBleonid®, Agamidee, Iguanidse and Anolidse (families with 
papillose tongues), the supraforaminal part of the petrosal is short and is 
bounded by a convex anterior border which marks the position of the an- 
terior semicircular canal. In the Nyctisaura, Thecaglossa, Diploglossa, 
LeptogloBsa and Amphisbsenia (families with smooth or squamous 
tongues, except Anniella, Diploglossa and Nyctisaura) the petrosal is 
produced beyond this curved border below the parietal. In many 
forms an outline of the semicircular canal, which forms the boun- 
dary in the other superfamilies, may be traced, whence I have termed 
this part of the petrosal posterior to it "the arched body '* in my former 
system of the Lacertilia.* The petrosal is produced furthest beyond this 
arcade in the snakelike forms of the Anniella and Amphisbaenia, reacli- 
ing almost to the orbit in Lepidosternum. The relation to the parie- 
tal differs, the differences resulting from the greater or less reduction of 
the primitive supratemporal roof and the greater or less entrance of Ihe 
parietal into the lateral wall of the brain case. In most of the families 
it is little or not decurved to meet the petrosal ; and in the Tguania, where 
it is decurved, it does not come in contact with the petrosal owing to the 
sliortness of the latter. In certain families where the petrosal is produced 
beyond the arcade, and the parietal is decurved, the two elements are in 
contact for a short distance, as in the Varanidse. In the Tiidae and Scin- 
cidse the contact is mainly effected by a short descending process of the 
parietal. This process is especially elongate in the Scincidse. The arcade 
is the anterior border of the petrosal in the Permian Theriodonta. and it 
marks the position of the anterior semicircular canal. The membranous 
wall of the brain case, anterior to the petrosal, contains an ossification 
i^hich is of uncertain homology. It reaches or approaches by its superior 
extremity the frontal, and might hence be supposed to be tlie orbito- 
sphenoid ; but this homology is vitiated by the fact that its inferior por- 
tion passes behind the optic foramen. The latter position is that of the 
alisphenoid, and so the bone is named by Parker.f But there is another 
element, the epiptcrygoid, posterior to it and immediately anterior to the 
petrosal, which has been supposed to be the true alisphenoid. Leaving 
this question, and adopting for the bone in question the provisional name 
of postoptic, I remark that is typically triradiate, sending two branches 
upwards and one downwards. This is its character in Agamidoc, Varanidae 
and Tiidaj. The posterior superior branch is much reduced in many Ig- 
uanidse and Lacertidse and in some Agamidse (Megalochilus). and it is ab- 
solutely wanting in Gerrhosaurus and Chamaeleon. There is nopostoptic 
in Heloderma. In the Rhynchocephalian genus Sphenodon these two 
elements coexist with an orbitosphenoid, lying between the optic and tri- 

•Proceeds. Academy Philadelphia, 1864, p. 224. 

t Transac. Royal Society, 1879, p. 005, oa the " Development of the Skull in Lacertilia." 
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gemliml rommina. The two together may be homolni^onB wiih the mnni' 
maliftn nlisphenoid. The epiplerygold is present in nil Lacerliliu eieept- 
Ing Iho Chuinielennids nad Annulali (Am phi sheen la). Ilssilperinr con- 
neclions are quite characteristic of the diSerent frtmilies. Interiorly It 
rests on Iho pterygoid posterior to its ecloplerygoid process, ciicepting in 
the Geceonids. where ii» point of Htrachmeut ia opposite lo that pmcess. 
In the same famllr it does tiot reach the parieial, but the Biiperior e\- 
Iremiiy rests on the apex of the supraf'Taminal part nf the petrosal. In 
the remsining famillee there are three modes of superior ntlachmenl. In 
most of the Igunnia and Acrodonla it reaches the parietal and does not 
tourh the short petrosal. In the other auperramllies it is in contact with 
the peiros'il. In the Vardnidic. llelodermidie and moU ^ngiiidfc ll 
reaches the parietal, which does not meet it with a conspicuous dei^cend. 
!ng process. In Sctncidie nod Tiidee a conspicuous descending process 
meets it. In a certain number of genera of various fnmilies it does not 
quite reach the parietal. Such are Eublepli«rid(B, Gerrhosauridtt, Annuls, 
Lacerin, Phrynusoma (where it rests on the arcade of the peirosal). Igu- 
ana, UromftBtix. Agama andGonyocephalus (tuberiitalut). In Lyrioceph- 
ulusand PUrynoceplialus the epipterygoid Is very short. 

The Kmieirenlar caaali perforate the supraoccipltiil, the exoccipital and 
tbe puirosal. The internal Is in a an btrans verse vertical plane, causing a 
Donvexity on the internal side of the supra, and exocclpltals, and la some 
types a visible rib on the Huperneiternal siirfsce of the sami?. The 
externiil Ciinn! is in a horrznnlnl pliine and perforates the biseof the exoc- 
cipiiO]iclrosal 8uspena<trium. causing a hori/.ontal rlh on the anterior face 
of tlic latter iu some forms. The anterior is in a vertical anteroposterior 
plane, and perforates principally the petrosal, occupying its anterior 
border, ivhich forms the " arcide " in must of the Ihick-tongued super- 
orders, hut crossing tlie hone much beliind the nulerior border in the 
slcndcr-tfingucd supcrordcrs and the Diploglossa. The ftnotra onnle is 
tightly closed by tiic disk of ihc stapes, which Is continued externally ns 
the rml-liko columella. This rod is slender escept In Anniella, where it is 
Tematkiilily robust. In Ihc other Aniphisbtenia its tympanic extremity is 
somewhat Ihickcned. The columella Is continued externally into a carti- 
lage which is more or less expanded in the vertico- transverse ptau<-, tlie 
diatal portion always so, forming a vertical iaminii in contact with theiyni- 
imuic membrane. This Is I he episinpcdlal cartilage. It is Irequenily pro- 
duced upwards beyond its point of attachment into a suprasiapediul pro- 
cess. Tlie plale thus formed is almost separate from the proximal axial part 
of the cirtibige lo Heloderma.* Tiie axial pnrtion has a descending pro- 
cess, tlie infrusiapedial ol Parker, in Lacertii, lleloderma, but not in Eu- 
blephtiris, ThecaduplyluB and Phyllodaclyius. 

The riiiiiiof the liiirer j'ta are united at llic symphysis by ligament only. 
The angle isa prolongntion of theariiculnr bone ; il Is elongate and simple, 



except in Annielln and ChAinwIonn. wlierc it is nbsent. The aoguUr 

bone ncTer readies the angle, ivnd has an anterior pusiiinn, being sonie- 

times fiiacd with the articular. The reUtiims of the segments of the lower 

jaw are very chitracteristic in the divisions of the Laceitilla. Tbesplenial 

lione Is WBDting in the Chnmfeleniilclre, and is vcrj buihII in the Agamids ; 

in other ramiiiea it ia well developed. Tbedentary extends poBloriiirly on 

the external fnce of the raiuua, as the sptenlal dimiiilshes, hiiving the 

grenlest posterior extent in the two ramliies mentioned. The corooold is 

differently extended Innsimilarralio. Thus It is extended posteriorly on tlie 

external side of the r^mus, and not nnleriorlj, in the Oliamiel eon idle and 

Agnmidic ; hath forwnrda and hackwnrtls in the Oecconids ; and forwards 

in the other families. The angular is absent (fused wUh the articular 

Boulenger) In the Geccnnidre, Anolidie. Ai:ontlid(E, Anelytropaidte, 

-Anntellidie aud the Aniuilatn, and Is distinct in all other fiuillies. 

"^"he articular and aurangulnr are fused in several genera of luuanid* ; 

^^Mnd there are but three bones in the ramus of Xanlusia, q. v. The angular 

-^^KXlends well anteriorly on the Inferior borderof the jaw in this order, but 

jSSs dilferently developed on the innerand outer faces. The ChamEClconldo! 

-^^Tind Agamidie again show their similarity in having thia element chiefly 

^^xptiged on the interior side, while in other types the esposnre Is external. 

^ _ihc Mecketian groove is open in ihe Chanueleonldie. Agamidee and Vo- 

:^^^^^nUl[e. but Is roofed over more or less complutcly in all other families. 

The hjfoid lynlem Is not connected with the ^kuU except in Gccconidie, 

^^^Euhlephoridffi and Lopidophyraa. bo far as I have examined them. Thus 

L X Theradactylus, Phyllodaclylus and Eublepharia, Ihe ccratoliyal is con- 

^^- tiniious with a cartilage which projects from the paroccipilal above the 

fc~^3»o»i<;rior part of the auditory mc:itua. In Lepidophyma the free epi- 

^^^-^^ninehial is attached to the inferior lateral angle of Ibe bauoccipltal. lu 

^•— - ^irty-iwo genera of oilier families enumoraied below, this is not the case. 

^Cr n no genua have I discovered any connection with the stapedial curli- 

*~ "^MLgvs. The hyoid system In lizards coustsls of a glossohyal which is con- 

^~ Senous with a bosihyal tract; a hypiihyal often continuous with the 

^^-"^^aBlbyal tract ; a cera'ohyal ; a first cerutobranchial, and a second ceraio- 

^■-^raochial which is always continuous with the basihyal tract. There may 

^^'>i> in addition an eplbranchiat, which belongs to the first ccraiobranchlal. 

^fcn some genera, there ia a free eplbranchial. which may be then closely 

V«ipproxi mated lo Ihe ceralohyal (Eumeces, Ollgaaonia, Gerrhonotus), or to 

^-he second ccralobrauchial (Lacerla. Xantuaia, Lepidnphymi), The only 

«:^(iD9tamly ossified elcnient is the first ccraiobranchlal. The gciicru and 

V«milies diller in Ihe presence or absence of the second ceratobrancblala 

%Dd epibranchials ; and the proxiniliy or separation of the former. lit 

general the Varanlda), Anguldfc, Zonuride. Gerrhosauridfe, t^incldte. 

XAcertlda: and Xantualidie have epibranchials. while the thick-tongued 

luid most degraded lypes are without them. In Ihe Tlldie the Lypo- 

tirancbials are much produced anteriorly beyond the bases of the eera- 

lobyals, and there are no second ccratobrauchials. In Anguldie the 
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hypnbranchialB are aUo greatly pmducecl forwarda, but curry tUe tenito- 
hyala wilh Ibem. Ceniobranchials or llie second pair are also waolipg 
in Varanldee, Heloderruidffi. ClianueleonidK. Anguidse, A.iiDie11idse and 
Rbineura ; Phyllodactylua, Thecndnctylus and Gecko, among Oeccoufds ; 
and Egemia and QoDgyluB in Sclncidie. Ceratohyals are waatiag in Cba> 
mielenD, Aoguia, Anniella and Annulata geaerally. In both Agamidfe 
and Iguanidte the second ceratobrancliiuh are separaled from each oiher 
in Ibc depressed genera of terrestrial habits, and in close contact wUb 
each other in those of arboreal habits ; bat they are in close contact in 
Calllafturus and Crotopbytua, both terreitrial genera. In Calote*, Iguans 
and Auolis they act as the rim un which the gular poucb or fan is 
stretched. Tbe cbamciera of Laccrtilian byolda may be tabulated as ful- 
Iowa : Moat of the genera referred to are figured in Plates ill ti> vi. 
I. Ceratohyal present. II. Ceratohyal absent. 

A. A second ceratubranchlal. 

a. Free eplbraachials present. 
SctncidEe, 
Lacerlidte, 
Xaniusiids. 

aa. No fVee epihrauchials. 
(Scincidce) Mabuia agili* ; Qongylut octUatat. 
AnolidiB. 
IguanidK. 
Agamidie. 
ZnnurldiE. 
Enblepbaridffi. Chirotidoe. 
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ofien splits the bftse and aometiiBes tbe Icsfth of tbe dbpophrsis. Soch 
a struclure Is seen in Igmaite (Igonnn SiunMBmlas Scelopoms Dipso- 
saurus); Anoltds; Angnidc (Celesnis) ; Tuds (Tapinsniba Cnemidoph. 
onis) ; Lacertidc (Lnceiu) and Sciaddae (Googjlus Eomeccs). In 
Dipsosauras, Anolis and Laoerta, tbe nemml spcaea of tbe caadal rertebrs 
are double ; in tbe otber genera named, dngie. In Vaimoidje, Heloder- 
mids, Gerrbonotos, Crolapbjtas and Pbijnoaoma, the raodml centra are 
undiYlded, and the neoial apinea are single. In OpLiaiarus the cectra 
are undivided and tbe neural apinea dooble. Tbe centra are ezcesaiTeljr 
thin in Ophisaums, so that the/ break more readilr than thejr diisartica- 
late. There are two aacxal Tertebre except In genera with the p^f^'.erior 
limbs rudimental or absent. In some of these hoverer, e$peclally the 
degenerate genera of tbe Angnid«, tbe rudimental ilium is atuched to 
two diapophyses wblch join each otber distalljr. 

The first dorsal Yertebia is that one which is first coooected with the 
sternum by a btemapopbysis. In genera with a well-deTeloped fetemnm, 
the number of Yertebrs anterior Uj the fir«t dorsal is eight, except in the 
Varanu$ nilotieus (CuTier) and V. grueu4, where it is nine. In the 
extinct Dolichosauria of the Cretacenns period, the cervical vertebne are 
stated by Owen to number seventeen. 

Tbe number of ribe attached lo the sternum diminishes with the reduc- 
tion of the limba, from the normal number of four on each side to one, and 
total disconnection. A common hsemapopbjsis or ** xiphoid rod/' suc- 
ceeds these on each side, which gives attachment to two separate ha^roa- 
pophyses for riba. 1 he common bsmapopbysis is a segmentation of the 
anterior part of the fifth hsmapophysis, and it is not distinct in si»me gen- 
era, as e. g., Sauromalus. In Heloderma, tbe fifth hafmapriphysis has no 
sternal segment or connection, and the sixth is wanting. In Varan us the 
fourth, fifth and sixth are wanting. In genera with the two appendicular 
hsemapophyses, they are cloaely appressed on ilic middle line in the 
majority of the genera, but in genera of depre<>S4'd form, they are sepa- 
rated often widely. They are separated in SttnodaetyluM guttatns, in Phy- 
maturus, Crotaphytus and Scelopoms. They are more widely separated 
in Dipsosaurus, and most widely in Sauromalus and Phrynr>osnia. Cer- 
vical ribs are present in varying numbers, and the posterior ones are 
generally quite elongate. In certain genera and families the ribs po^ 
terior to those attached to the sternum have their haemiipophyses fused 
on the middle line below, thus constituting a series of abdominal ribs. 
In the Iguanid genus Scartiscus there are two such ribs. In the Anolidte 
there are four and five pairs ; in the Polychroine Iguanidte there arc 
seven to ten. In the Cbamaeleonidse and Gecconidae there are several 
pairs. The ribs of Lepidostemum are remarkable for the presence of a 
capitular process, which has no distinct capitular articulation. 

3. ScAPl7LAB Arch. — ^The clavicle is present in all the families except 
the Chamfleleouidse, and in certain genera with depcnerate fore limbs. In 
such genera it is the last portion of the scapular arch to remain, and it is 
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the only element present fn Fey linia (Aneljirapsldie). It ii always owc- 
oua. Tbe foim or its proximal extremity varies In the different fWmllies. 
It U simple in (he Nycliaaura, Uroplatoidet, A.crodnnta. Iguania, Dlplo- 
gloBsa and Thecaglosw ; and expanded and generally perforate in Ibe 
otiier RUpcrfamiliea where present, except in some degeaerale geneTH 
where it is simple (see Plate ii, Fig. 3). In Trachysaui us and Copltias, its 
proximal end Is dilated hut not perforiite. The scapula varies in form fmm 
elongate to short and wide. It presents a prosuputar process In many 
families and genera. It is present in Iguitnia and Nj-clisanrs ; in tlie last 
named oflen decurved and acuminate: and in Lophura, in Acrodnnta. 
It is present among Leptoglossa In Cnemidophorua. and in some Ainivo!, 
wbile in other Amivte it is wanting. It is wanting generally in Acro- 
donta, Diploglossa, Tliecaglossa and Leptoglossa, but it is present iu 
Celfitut Uriatiu. It Is wanting in Rhiptoglossa. The coracoid is ex- 
tended anteriorly to the steroum, and it is gcnenilly deeply emargiaate on 
its anterior interior border. These emargi nations are closed by the pro- 
coranoid, which extends to the middle line, and is only partially or not at 
all otisiSed. There are two coracoid emarginalions in most Iguaoia ; 
oiceptions being the lerreslrial genera Urocentrum, Sceloporua and 
Phrynosoma, and the Anolids. There are also two in Varanidie and 
TiidiE, The Agamidie generally have but one, bnl Uromastix is an 
exception. Tlicre is but one in Anguids! and ScincldK (two In Tiliqiia) ; 
and none in Helodennidie and Cliamtelconidic, 

The interclavicle Is a very characteristic clement iti the Lacertitla. It 
Is wanting in ChamiEleonldiE and in some genera with fore Hmbe rudi- 
mental or absent. It is a simple splint in HelcKiermidie and some degen- 
erate genera. In other families it has a transverse limb on each side, 
which may be anterior, producing the " anclinr-aliaped " form, or median. 
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are well developed. The latter are oolj separated from each other by 
ligament or cartilage, which may sometimes contain some lime salt. It 
is produced posterior to the ischia in a triangular process, and less fre- 
quently into a similar one in front of the pubic symphysis. The pubic 
foramen is always present. The pectineal process is present except in 
Oecconidie, but it is rudimental in some forms, as Phrynosoma. The fol- 
lowing table shows the forms of the pubis in twenty -three genera of dif- 
ferent families : 

I. Pnbes uniting at an acute angle. 

1. Pectineal process anterior ChamaUon. 

2. Pectineal process median Calotes, Draco, 

Iffuana Dip$o$auru8 Anolis, 

Oerrhonoiiu, 
Tupinamhu Cnemidophorui, 

3. Pectineal process near acetabulum Scinevs, 

Laceria, 
Eumeeei (rudimental). 

4. No pectineal process. Oonyocephalus, 

II. Pubes uniting at an obtuse or very open angle. 

1 . Pectineal process median Iguana Cyclura CrotaphytuB, 

Buttiurus, 

2. Pectineal process near acetabulum Agama, 

thrynoBoma Sauromalus Sceloporus, 

Ileloderma, 
Varanua. 

3. Pectineal process none Gecko ( Phrynosoma, rudiment). 

There is a tuber ischli in all of the genera which have come under my 
observation except Varanus. In Heloderma and some other forms it is 
small. 

5. The Anterior Limb. — ^The humerus is much alike In all Lacertilia, 
Chamseleo only presenting peculiarities. The proximal end is expanded 
nearly in one plane, and the middle ponion of the flattened extremity 
forms the oval head. This is not distinctly isolated, except by the pres- 
ence of articular surface, from the greater and lesser tuberosities which 
occupy the angles of the expansion. The shaft betrays no twist. The 
distal end is chiefly occupied by the condyles ; but there are epicundyles, 
of which the internal is the more prominent, except in ChamsL-leon, where 
they are wanting. The condyles consist of an external rib and a medio- 
internal roller, which is generally bounded at the internal extremity by a 
tuberosity, which is, however, wanting in Chamceleon. The uloa artic- 
ulates with the median roller, its external edge being beveled by the ex- 
ternal rib. The head of the radius articulates with the external rib, hav- 
ing shifted from its primitive position on the inner side. It results from 
this that in pronation the radius crosses the ulna. There is a short ole- 
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cranoB except io CliaiuKleon. The ulna and radius hare fthout nn cqnal 
share in the carpal ttrlicalation, Bometimes the ulna a little llie greater. 

The constitution of the carpus ie verf uniform in LacerlilU with dorul- 

oped anterior limbs. Ihe principal diversity being displayed by the Cha- - — _ 
mickoiiidic. In alt, we hiive in the proximal row threedistincc elements, _ .s^ 
the radialc, intermedium and ulnare ( — pisifurme), lUe lalier mainly ex— .in- 
ternal to the ulna and dirtcied posteriorly. Distal to Ihe radlale aiit^'j* m 
intermedium, and between them and the Curpalia of the second row, Is t^ 
single smnll centrale. There are five carpalia. each corresponding lo s^ 
metacArpat. I hare failed to And in any oX the genera at my disposal an^^ ^r: 
of the carpal ia fused together orwuntinL;. In Chamteleon, on the con-mr:m 
Irary, Cuvier has shown that there is no ulnare, and that Ihe centrale an^ ^ r^ 
carpalia are Fused Into a single round median piece, to which [he melii ^» — 
car|ia!s are articulated. In all the normal Lncertllia the tendons of lh> .^^ 
flexors of Ihe digits are combined on the palm, and the point of juncuoiB; -^^^ 
is occupied by a largo flat sesamoid bunn. The number of phalanges i-- « 
also remarkably uniform. They number in each digit, commencing wilH — • 
the poUex, 3-3-4-5-3. The sole cKcepUon in the genera with well-di^s^ 
I veioped extremities is Chamteleon. where the Dumhera are 3-3-4-4-3^^^ 
r This genus differs alsn Irom other forms in Ihe sliapeu of the meiacarpati^^^ * 
Ifurmall/ they are cylindric and subporallcl io position and united in s^ 
common integument; hut in Uhamielcon Ihey are Battened, with ei- -**^ 
pandcd estromilieB, and divided into two bundles by a fissure, threes — " 
within and two without, enabling the three inner digits to oppoBe the twtaC^^^ 
DUler round a branch of a tree. The number of digits in Lacertilia i^^ 
normally 5-5, but reductions take place presenting variations from 4-^ ^^^ 
to 1-1, the posterior limb usually displaying a lesser degree of degener- — ' 
(icy tlian the anterior, although not always. 

6, PoaTBUiOH Limb. — The femur ditFera from the humerus in having "^ 
a distinct head, which is marked off from a trochanter. The former is not "^ 
lieniispherlcal \\i in Mammalia, but is somewhat compressed, and is oval 
in section. The trochanter is on the inferior anterior side of the head, or 
in the position of liie little trochanter of ilie Mammalian femur. There is 
no great iroclianler, nr)r third trochanter. The condyles of the femur are not 
as well deHned iis la the Mammalia, and the patellar groove is represented 
by a shallow concavity without lateral ridges. Patella none, with some 
c.vceptional rudiments, as in Varanus, e. g. In ChainEeleo all the promi- 
nent features of the femur are toned down ; ihe trochanter being repre- 
sented by a ridge. The Ilbula is more slender than the tibia, and is larger 
distally than pruximilly, the reverse of wliit obtains in the tibia. The 
latter has no crest. 

Like the carpui, the tarsus is very unlfiirm in the Lacertilia, the sole 
impiiriant modlHcaiion being exhibited by the Chamieleonldffi. There arc 
two fused proxlnvkl elements, which are pnitiably tibiale-intermedium and 
nbulure. They arc- only distinct in Heloderma among North American 
genera, but a trace of the suture Is seen in Varanus. In most Lacertilia 
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there is then, hut one hone of the proximal row, which is flat and wider 
tban long. No centrale. and hut two tarsalia, the third and fourth, the 
latter much the larger. The second metatarsal projects alongside oft. ill, 
BO as to approximate the tibiale ; its head is figured by Cuvier as a distinct 
bone, but he does not describe it as such. In Chamoeleon there is a 
single proximal tarsal element, which is not flattened as in other lizards, 
and this articulates with a single subglobular tarsale, from which the 
metatarsals radiate.* The phalanges number, like those of the anterior 
foot, 2-3-4-5-3, in ordinary Lacertilia, and 2-3-4-4-3 in Chamseleonidse. 

PjffYLLODACTYLUS Gray. 

In their osteology the species of this genus conform strictly to the 
Qecconid type as already described. I have before me the skeleton of 
P. tuberculoBU8, from which the following description is derived. The 
premaxillary is single and has a long superior spine; inferiorly it has the 
posterior border emarginate. Nasals elongate, distinct, emarginate poste- 
riorly for the frontal. Frontal single, rather narrow, completely under- 
arching olfactory lobes. Parietals distinct, wide, without pineal foramen, 
lying rather closely on supraoccipital, sending backwards the parietoquad- 
rate arch, which encloses a small foramen with the exoccipital. Supraoc- 
cipital distinguished from exoccipital by suture. Prefrontal narrow, 
forming the preorbital border to the middle above ; no lachrymal ; jugal 
represented by a splint which extends from the prefrontal to the extremity 
of the maxillary on the superior surface of the latter. Postfrontal a rather 
wide V-shaped bone, its longest limb extending posteriorly more than half 
way to the base of the parietoquadrate arch. No postorbital. Quadrate 
with a single large, concave, external conch. Paroccipital in the usual 
position, splint-like. 

Vomers in close contact throughout, with a common convex pos- 
terior border; an external longitudinal convexity of the inferior surface, 
and a groove on each side of the median suture, which divides a keel. 
Palatines short and wide, and with a longer vomerine than maxillary pro- 
cess, and curving downwards below the level of the vomers. Nareal ori- 
fices fissure-like except posteriorly and anteriorly, the external border 
with a dentate process of the maxillary bone directed posteriorly near the 
middle. Pterygoids much expanded anteriorly, forming with the ecto- 
pterygoids and palatines a thin plate, which closes up the palatine fora- 
men; contracting rather rapidly posteriorly to the subcylindric rod-like 
portion. Epipterygoid extending from the pterygoid at the basipterygoid 
process, and resting on the apex of the petrosal. Latter produced above 

•Cavier (Ossemens Fossilea, ed. 1S36, p. 9S) descrllxjs a distinct tibiale and flbulare in 
Chamseleo, and figures them ( Plate 245, Fig. 52) . These are not represented by Bonlenger 
(Proc. Zool. Soc., London, 1891, p. 118). They are in fact not distinct tarsal ele- 
ments, but are the epiphyses of the tibia and fibula such as exist also in Heloderma and 
other genera. The tibiale and fibulare are fused into a single clement as in other 
Lacenilia. 
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anterior lo lemlcircuUr canals Iheanlerior border coDtinued intoacrett 
nliich ruiiH poaMriorlj' above the trigeminal furanien. Tliis lerminatei at 
the doWD'looking crest of the Bubfarnminal porlion, which bounds exter- 
nally a wide down-looking groove. Baalpterjgoid proceues loDg. Sphe- 
noid distinct from basioccipiial. Occiplial condjie subequally divided 
Into three parts, two prominent ezoccipiialsand aconlracted basiocciplial. 
The result Is an apparently double condyle. 

Mandible with the Meckelian groove closed, and with the splenial 
small and but little produced beyond tbe splenial foramen. Coronoid 
produced a Utile tiorlEontally at the base. Angular not distinct: suraii- 
gular and articular distinct. Angle simple, direct, spooD-shupcd. with 
superior COD cavity. 1 have observed the following peculiarities inthe otic 
and hyoid regiona. There ia no Infraatapedial cartilage, and the aupra- 
slapedia! and epislapedinl cartilages are conlinuous. Tbe hyold sysrem 
is characterized by the fact that the ceratuhyal la attached to the paroc- 
cipital, which carries a cartilage on its extremity. There Is a short second 
cemtobrauchlal, and no free epibranchlal. 

Veriefarte ampblcoilous, Inlercentra present throughout the vertebral 
column, continued into chevrons on llie caudal region. Cervical rlbt 
widened and truncate at extremities. In the specimen described the diapo- 
physes of the second sacral vertebra are deeply longitudinally grooved on 
tbe inferior side so aa lii be nearly split. Diupopbyses uf anterior caudal* 
elongate. Neural spines distinct but low throughout tbe column, [n the 
scapular arch 1 note the following peculiaritiea. There ia no pro«capula, 
and the clavicle is much enlarged, and is perforate at the median exireuiily. 
Tbe intercfavicle is crucifuiui with the angles filled up so as to bave con- 
e borders. It Is codsslficd with the clavicle in P. tubtrtulatu», and ex- 
tends but a Utile way po.tedorly on the slernum. The conicold 
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are coossified and the interorbital space is very Darrow. The parietals are 
oo5ssified and there is no pineal foramen. The supraoccipital is loosely 
afticulated anteriorly, but is coossified with the ezoccipitals. No lachry- 
mal bone ; prefrontal large biit not reaching far posteriorly over orbit. 
Postfrontal small, crescentic ; no postorbital. No postorbital or supra- 
temporal arches. Parietoquadrate arch depressed ; paroccipital lying 
over the parietal at the inferior extremity. No jagal bone. No orbito- 
sphenoid ; the olfactory lobes enclosed below by the frontal bone. Pe- 
trosal produced beyond semicircular canal at the superior anterior angle, 
and without the oblique crest such as is characteristic of the Gecconidte. 
A subforaminal projection and groove, the external wall of the groove as 
prominent downwards as the internal, so that the groove is open infe- 
riorly. Vomers swollen, separated for most of their length by a deep 
groove. Palatines short and wide, sending a poslnareal process to the 
maxillary. Pterygoids broad and flat in front, narrower posteriorly, with 
a short ectopterygoid without descending angle, enclosing a maxillopala- 
tine foramen. Basipterygoids elongate. Sphenoid and basioccipiial dis- 
tinct ; the latter distinct also from exoccipituls. Occipital condyle convex, 
without exoccipital portion. Epiplerygoid oblique, articulating below 
posterior to ectopterygoid process of pterygoid and above with petrosal 
only. Quadrate straight, oblique, with a single conch, which is external 
to the rod-like axis ; condyle emarginate. In the mandible the angular 
bone is small but distinct, and the coronoid is produced much further an- 
teriorly than posteriorly on the external face of the ramus. The dentary 
extends to about opposite the middle of the coronoid on the ex^rnal face 
of the ramus. The splenial extends posteriorly but not anteriorly. The 
Meckelian groove closed. In the liyoid apparatus all the elements arc 
present, including a pair of elongate second ceratobranchials. There is 
a free process of the ceratohyal anterior to its junction with the hypo- 
hyal. 

The scapular arch is much like that of the Gecconidse. The clavicle is 
expanded and perforate proximally. The interclavicle is subcruciform 
with the limbs connected by laminate expansion. There is a small pro- 
scapula which is connected at its apex with the epicoracoid. Coracoid 
with one large emargination. Sternum without fontanelle, supporting 
three ribs and a ziphoid rod, which supports but one rib. No abdomi- 
nal ribs. 

Anolis Daudin. 

The following osteological description is taken principally from the A. 
earolinensu, but other species which I liave examined do not differ from ir. 

Premaxillary with long superior spine, and no inferior spine, but a 
notch. Nasals distinct, separated by premaxillary spine. Frontal and 
parietal bones each undivided, the pineal foramen on the coronal suture. 
Prefrontal large, not extending over orbit ; lachrymal narrow, in contact 
with jugal. Postfrontal small, distinct ; postorbital large. Supratem- 

PROC. AMER. PHILOS. SOC. XXX. 138. Z. PRINTED MAT 6, 1802. 
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porfti slender, fonnlng the greater part of tbe sapntemporal arcb. Its mo- 
tcrior extremity in coataci wiih the poBtorbiUl and postorbibtl process of 
Jugal bones. Psroccipital amall ; parietoquadrate arch well developed. 
SupraocclpitsI loosely attached, codwified-wlih esoccipital. 

Tlie frontal booe is gnrared on Ihe median liae below. The postoptics 
arc wiiliiD the epi pterygoid b, and are curred, endosing a anbcircular 
xpace, and have a short eiternai branch. The epipterygold leaves ihc 
pterygoid behind the ectopterygnid process, and articulates with the pari- 
etal, passing some distance in front of the petrosal. The petroaa) Is 
very short atwTe ; the sabforamlnal process is distinct, and the inferiur 
groove loolts outwards as well as downwards. Quadrate with wide ester- 
□al concli and no iDiernal conch. Stapes not deeply sunic ; columells 
slender. The vomers are flat and elongate, and are not separated bj a 
groove. The paiailnea are broiul and flat, and the maiillo palatine fora- 
men is small. The pterygoids are broad and fl.tt in front, and are then 
abruptly contracted from tbe outside to a narrow posterior parL This 
curves outwards from the long baslpterygoid processes to the quadrate. 
Tiic ecto pterygoids are short and are deflected at Ike proximal extremity. 
Pregpheooid long and rod-lllie. Occipital condyle convex, simple, with- 
out exoccipital divisions. 

The mandible has marked peculiarities. Tbe Mcckeliao groove is 
closed, and the spleaial bone, if present, is minute. I do not detect it in 
the A. eiiToliasntU. There is a fossa on the inside of the ramus at the 
iHkse of the coronoid. Tbe latter bone is developed much anterior to its 
apex ontbe external face, and not poaterioriy. The dentary is produced 
far iKiHtcrior to tbe coronoid. Tlie angular and articulur are fused, and 
ttie angle is ratlicr short and has an Internal angular projection 
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is but one Deural spine. The chevron bones are attached at the extremity 
of the centrum. 

The pubes unite at an acute angle, and have well-developed pectineal 
process at the middle of their length. The ischia have a prominent 
tuber. 

The premaxillary and anterior maxillary teeth are simple ; the others 
are tricuspid. 

DiPSOSAXTRUS Hallow. 

The osteology of this genus presents a number of interesting peculiar!, 
ties which constitute difference from Crotaphytus, to which its general 
appearance suggests affinity. 

Premaxillary bone with elongate superior spine, and posterior emargi- 
nation of inferior face. Nasals large, distinct, not shortened in front, 
since the nostrils open forwards. Frontal narrow, entire, grooved on the 
middle line below, its posterior region pierced by the pineal foramen 
which is entirely anterior to the coronal suture (D. dorsalis). Supraoc- 
cipital loosely articulated anteriorly, and not distinct from exoccipitals. 
Prefrontals large, not extending over orbit ; lachrymal smaller, touched by 
Jugal. Postfrontal small, distinct from the large postorbital. The latter 
articulates extensively with both the jugal and supratemporal. Paroc- 
cipital small. Parietoquadrate arch well elevated. The vomers together 
as broad as long, not produced posteriorly, with a median fossa. Palatine 
flat, with a »hort maxillary process; pterygoid flat in front, concave on 
the inner side behind for contact with the long basipterygoid process. 
Ectopterygoid decurved at its inner extremity. Quadrate with a narrow 
internal and a wide external conch. Postoptic an open sigmoid, reaching 
frontal above, with a median expansion with rudiment of posterior limb. 
Petrosal very short above; subforaminal portion prominent, with a wide 
inferior groove looking downwards. Epipterygoid leaving pterygoid 
behind ectopterygoid process, and reaching parietal without contact with 
petrosal. Presphenoid rudimental; sphenoid and basioccipital united, 
and with prominent lateral edges. Occipital condyle with exoccipital 
elements feebly distinguished. 

In the mandible the Meckelian groove is completely curved. The coro- 
iioid has little horizontal extent, and that is principally anteriorly on the 
external side. The surangular and articular are fused together, and tlie 
splenifil is small. The dentary extends as far posteriorly as the posterior 
border of the coronoid. The angle is prominent, flattened so as to be 
horizontal, and has an internal angle. 

The scapula has a large proscapula directed upwards, and the coracold 
has one emargination, which is large. The sternum has a narrow median 
fontanelle which is not covered by the interclavicle. There are four pairs 
of ribs articulated to the sternum, and two continue into the approxi- 
mated xiphoid rods. The ribs reach the sacrum. 



Cop«l 



3X& 



[MucblB. 



' Verlebrte wilh a z^Rospheo artlculikiion. Eight ceirlcal vertebrte. th« 
nnterior with a compressed hypapophj'Bls, which boob becomes ft keel, 
which ia »baent on the eiglith cervical anJ all following rertebne. Four 
anlerior verleUrffi w[lbciut ribs ; seTcntb Hud eighth with long ribs. Di- 
apophyses very short, except m Ihe caudal region, where they &re present 
for half its length, increasiag In length to Ihe base where they are qaile 
elongate. Chevron bones interceDiral. Neural spineK of donal region 
low, of caudal region rather elevated, obliqae, and preceded by a com- 
pressed vertical prominence or anterior neural spine. The centra are 
transversely Begmented just in front of the diapophysis, except in the an- 
lerior part of the series. 

Tlie angle of Junction of the pubee is nearly right, and the pectineal 
process is median, short and decurved. The ischia have a long common 
suture, and are deflected downwards, meeting at les! than a right angle. 
Tuber a prominent angle. The Ilium presents a short subHCute angle 
representing the critta. There la a deep posterior notch of the acetab- 
ulum. 

tn Diiitotavnit dor»ali» all the teeth on the maxillary bone are (rictispl- 
date; these on thepremasillaryaremostly simple, but one or two external 
ones show a rudimeulal lateral cusp. 



Crotapuytl's II oI brook. 

Tlio skeletons of the two most abundant species are before me. tIe., the 
C. eoUarit Holbr. and C. leUlkenii B. &Q. The following description 
includes both, and if any difterenccs between the two extit, they are 
mentioueil- 
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pterygoid processes. Ectoptery goids depress^ internally. * *9^piptery gold 
originating behind ectopterygoid process, and reaching parietal^ ^itho^t 
contact with petrosal. Presphenold rudimental ; sphenoid and basioccip; 
ital confluent. Occipital condyle plain, with exoccipital elements njt . 
distinct. The fenestra ovale and fbramen of viii nerve* sunk in d 
fossae. V- . 

In the mandible the terminal part of Meckel's cartilage is expofl^vT 
coronoid has no extension on the external fac^, and extends a short dts^l 
forwards on the inner face. The splenlal.is rather elongate, and ext 
anterior to the splenial foramen. The denta^ty extends to the line of 
posterior border of the coronoid above, and of its anterior border below. 
In old individuals the surangqlar and articular are fused. The angle is' 
pinched, and sends inwards a horizontal process similar to its posterior 
process. 

In the hyoid apparatus th'e,ceratobranchials of the second pair are 
closely appressed, thus supporting a median gnlar angle. The bypohyals 
are moderately long, and they jMn by their extremities the ceratohyals, 
which have no expansions, and are of only moderate length. 

The scapula has a well developed proscapula, and there are two deep 
emarginations of the coracoid. The sternum has a narrow longitudinal 
median fontanelle in the C. collaris, and no fontanelle in C. wiBlieenii (one 
specimen of each examined). There are four ribs articulating directly 
with the sternum on each side, and two via each xiphoid rod. The latter' 
are not closely appressed as in some, nor so widely separated as in other* 
IguanidfB. 

Vertebne without zygnsphenal articulation, but the prezygapophyseal' 
faces concave. Cervical vertebne eight, the anterior five vertebrae with six 
free intercentra in C, wiilictnii, and four vertebrse with five intercentra in 
C. coUaris, anterior thr6e vertebne without ribs in both species. The 
neural spines are very low on the dorsal vertebrae, and are a little more 
elevated on the caudals. The latter have a projecting keel towards the 
anterior part in the C vfislieenii (wanting in C. collaru), which represents 
the anterior neural spine of Dip^osaurus dorsalis. The centra in Crotaphy- 
tas are not segmented. Diapophyses are present, but are nowhere long. 
Short ribs extend to the sacrum. 

The teeth are tricuspid, but in the two species examined the lateral 
cusps are rudimental. Anterolateral and incisor teeth simple, subequal. 
The pubes unite at an exceedingly open angle, and the pectineal pro- 
cess is submedlan. Tuber ischii prominent ; a small angle or crista ilil. 
Acetabulum entire posteriorly. 

The principal characters in which the skeleton oftheCrotaphylus differs 
from DIpsosaurus are the following : Nasal bones shortened in front ; no 
postfrontals ; pineal foramen connected with coronal suture ; Meckelian 
canal partly open ; two notches of coracoid ; xiphoid rods not appressed ; 
no zygosphen ; caudal centra not divided ; acetabulum not deeply 
notched. 
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Baoroualcs Dum^ril. 

The followiog descriplioD of the osteology of ihii genus is based od k 
Bkcleton of ihs 8. ater, belouglog to the National Museum. 

The premaxillarjhasa long spine above and a transverse posterior border 
below with the anteriorly directed button process. The nasals are wall 
developed and distinct in spite of the Urge size of the nares. Frontal 
entire, rather narrow, grooved on the middle line below, nod iDcluding 
piDeal foramen, which touches the comnsl suture. Parietals divided per- 
haps abnormally in specimen. Bupruoccipltal loosely attached, but fused 
with eioccipitals. Prefrontals lurge. not eitcnding over orbits ; lach- 
rymals small, in contact with jugal. Posifrontal distinct, small. Apex 
of postorbital cartilaginous, infurinr (ace in long contact with Jugal and 
sup rate mporal. Parncci pi lal not large ; parletoquadnitearch well separated 
from eKOCcipital. Poatoptic not reaching frontal, superior extremity ex- 
panded backwards and forwards. Petrosal very short above, prolonged 
below, Inferior groove looking laterally. Featttra otalt AAAforamta n€rvi 
oetani sunk in deep fossK. Vomers entirely separated from maxlllariCB, not 
produced, but separated by a groove behind. Palatines wilh a short 
niaiiliary process. Palatine foramen moderate ; pterygoids divaricating 
from each other outwards. Ectoplerygoid produced downwards at tlie 
poHterointernal angle. Pterygoids grooved from basi pterygoids backwards 
on internal side. Quadrate with two conchs, the internal one flat. The 
epislapedial cartilage is largely ossified. 

Presphenoid a slender rod ; sphenoid and basioccipital conflnent. Oc- 
cipital condyle wilh exoccipital elements slightly marked above. 

In the mandible Meckel's cartilage is completely enclosed. The splenial 
is produced but little beyond the splenial foramen. Coronoid extended a 
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the anterior end, where it is elevated into a low anterior spine. Chevron 
bones intercentral. Foar sternal ribs and two from the xiphoid rod. 

Scapula very sliort, with a large superior proscapula. Coracoid with 
two notches. Sternum wide and emarginate posteriorly, spreading the 
xiphoid rods far apart. No fontanelle. 

Pelvis with the pubis transverse and the pectineal process external. 
Ischia rather slender, with a short symphysis, and each with a long tuber- 
osity. 

This genus is remarlLable for the combination of characters it displays. 
The zygosphenal articulation allies it to Dipsosaurus and the larger Ig- 
uanidse, but the separated ceratobranchials, and the wide sternum are like 
that of the Fhrynosomas, with the exception of the fontanelles. The 
transverse pubes have a similar significance. 

ScBLOPORUs Wiegmann. 

As a basis for an examination of the osteology of this genus I have 
before me two skeletons of the S, undulatus and one of the S. spinosus, 
from the National Museum. 

The premaxillary bone has a long superior spine, and is truncate on the 
palatal face, and has the button-like process. The nostrils are partially 
vertical so that the nasals are a little shortened in front. The latter are 
rather large and are distinct. The frontal is simple and narrow, and is 
strongly grooved on the middle line below. The parietal is short and wide, 
and is perforated by a large pineal foramen which touches the coronal 
suture. Parietoquadrate arch distinct. Supraoccipital broadly but loosely 
attached, confluent with exoccipitals. Prefrontals large, not reaching 
postfrontals above ; lachrymal small and joining Jugal. Postfrontal a 
small splint ; postorbital large, extensively in contact with Jugal and supra - 
temporal. Paroccipital small. Vomers short, divaricate and separated 
by a deep notch behind. Palatine with the vomerine process longer than 
the maxillary ; palatine foramen large. Palatines and pterygoids well 
separated from each other on the middle line ; ectopterygoid deflected at 
its internal extremity. Basipterygoids developed. Quadrate with two 
conchs, the internal the narrower. Presphenoid rudimental ; sphenoid 
and basioccipital codssified ; descending lateral processes of the latter 
strongly developed. The supraforaminal part of the pctrosil is very 
short ; the infraforaminal portion is produced beyond it and is nearly hor- 
izontal in position. The foramen nervi octati is at the bottom of a fossa. 
Epipterygoid resting on pterygoid much posterior to ectopterygoid and 
reaching parietal without touching petrosal. Occipital condyle not sub- 
divided by grooves. 

The hyoid systenc^ includes a pair of well-separated short second cerato- 
branchials, and rather long and slender first ccratobranchials and cerato- 
hyals, which have no expansions. Hypobranchials moderate, supporting 
ceratohyals at extremities. 

Mandible with Meckel's cartilage exposed at the distal part. Coronoid 
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not botiKODtally produced on external fucc. Articular and suMQgulkr 
united. Splenlsl moderately elongate : denUiry exleadiog bohiod coro- 
DOtd on external bee und deeply notched. Angle Hhorl, horizontm], with 
short ialernnl angle. Five cervlciils with IntercenliK fa 8. undnlattu 
and nix in S. ipinoiui ; llirec williniit riba in both. Ribs extending to 
sacrum. Sacral centra not cofissillcd. Su<^nl diapophyacB coAMifled dis- 
tally ; ilie second with a posterior free angle distally. Caudal dlapophyMs 
well developed at base of tall. From about the eightli caudal the c^ntim, 
are segmented in front of t1)e middle. 

Sonpula with prcscapular prr>cess ; coracoid with one DOtch. Blemum 
Willi a very large fontanelle. Two ribi join the sternal plate ; one comes 
off the base of the xiphoid rod, and two articulate with the latter ; total, 
nve piiiiB. Ttic ilium has a smnll ang\Uui eritlm, and the acetabulum is 
not eninrginatc behind. The pubes are nmirly tranaveree, and the pecti 
ncal anglu is external. Tlic ischlu are rather slender, and the tuber ia 
an angle. . . 

The middto and posterior teeth are feebly trideatate; the others arc siinple. 

pHtttKOSOMA Wtegmann. 

Tlie following account of (ha osieology ia derived from the akel^toDS of 
three specica, the P. dougliutii, P. eomutum and P. eoronatam. The de-' 
scriptioD applies equally to eucli of these species unless otherwise slated.' 

The prcmoxlllary has a very short alveolar portion which does not 
bound the nostrils below (or very Utile P. eoronalum). It has a superior 
spine and concave palatal border. The nasals are diFtioct and are exca- 
vated in front by the large narea! openinga. The frontal is single, is 
much narrowed in front by the prelrontals, but extends trensrersely pos- 




are ibree on the suprolempnral ; &aA in P. do'iglastii the nrratigcment is 

siaiilur. OiriagloUic inferior posilbn of Ibe supmtcmpoml, Ibe (|iiad' 

r»te is oblique forwartis aod downirfcrda. It presenis one conch, (lie ei- 

tcrant. The vomers are short, nnd Are separated from encb other for the 

posterior imlf or more iif their length hy a liiftlus, which continues pos- 

C«r1or]y of about equAl width between the palatine and pterygoid puirs. 

The Intter arc abort, wide and Ant, and iho palatine foramen 1b small; 

least and oval in P. foronatum ; small urd round in P. eornutum ; larger 

^utd elongate ia P. daagt/ttii. The ectopterygoid ia decurved at its inner 

^xtreraity. The prCHpheni>id is wanting, and the snturc betneen the 

sphenoid and the baaiocdptttU Is persistent. The supmforaminnl pirt of 

tlie pecrosikt Is very ahorl, and the infraforaminal part is Dol much pro- 

<3aced. and liasa wide interior groove. The epipierygold originates be- 

Jkaind the oetoplerygoid process, and has the peculiarity among Iguanidte 

of BOl reaching the paiiutal. but of resting on the anterior holder of the 

f>Strosal. The occipital condyle shows traces of its tripartite composition. 

'A "he pristoptic is curved and simple and doe^ not reach the frontal bone. 

""i-ha latter ia grooved on the middle hue bulon'. 

The groove of Meckel's cartilage is open throughout in P. comiitunt 
^ nd P. eoroniUum and distally only la P. dougUiuii. The corouoid is not 
[>rocluced horizontally an the externa) fiice of thu mandible, and the den- 
\^%Ty is not produced beyond its posterior t>order. This element has u re- 
flected inferior border in the P. cernulum which Is acutely dentate posterior 
&«~> the middle ; characters absunt from P. coroaalnm and P. dovgla>$ii. In 
J^, douffloitii the surangnlar is not cooisiAud with the articular, while it is 
^o united in the other two epvciL's. The angle is short, and is directed 
dowDwanls and obliquely inwards, 

Tlie basihyal ia wide and Is ossified, and the second cenLlobranchiuls 

^re very abort and widely separated. The hypohyals are short and curry 

t.tie cerntobyals on their oxtrcmilies. No expansions of lateral elenienla. 

The vertebrae have no zygojpheo atticulatlon, but the prczygapophy- 

■eal facet is carried upon the side of the ncurapophyais at an angle with 

lite usniil position. This furnishes the initial step in tlio priajuciion oi a 

zygospben I find five cervical Intercentra in P. eornulum and P. eorona- 

tum, and sIe in P. tUtuglaiin, exclusive of the intercentruin of the atlas. 

'wtiicli has no liypapophysis. Ribs extend lo tlie sacrum, and are attached 

to very short diapophysea. The two sacral diapophysea are separated by 

a wide flssure in the P. coronaluin and P. diMtglafii. but are closely np- 

pr«B»ed in P. eornutum. On one side of the skeleton of P. doiiglaiiii the 

Ust lumbar vertebra carries, abnormally, a third sacral diapophysia 

«bich readies the ilium. Proximal pari of caudal vertebra; with long 

dkpiiphysos. Caudal centra D<>t segmented. Chevron bones intercen- 

KVli, ftut uniting ditUiUy. Neural spines everywhere very low, those of 

fe Oftudal vertehric single. 

nte saprascapula ia exceptionally elongate, and the scapula is of miid- 

X length and baa a proacapular process. Tlie coracoid has one eiuar- 

paoc. AMEii. rniL03. aoc. six. 138. 3 a. piiinted mat 0, 1893. 
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gioalioo. The iDterclarlcle is remarkable fur the ahortaess of iu poste- 
rior limb, which is shorter Ihaa the transrerse limb la P. eornulam and 
P. douglattii, aad equal to it in P. eoronatnm. The sternum has a ver; 
large fonCaaelle which approaches the posterior border. In P. eoronaCam 
and P. douglattii three ribs arllculftle with the ateraam, but \a P. eornv- 
taiu two onlj in my skeleton. The xiphoid rods are widelf sepanted, 
and carr; but one rib. 

The ilium has a short angulai eriila, and the acfltabalum is entire. 
The pubis and ischium are slender and traasrerse la podtion, and ap- 
proach nearly at their symphyses, which are connected bya short, narrow 
cartilage. The pectineal process is obsolele, while the tuber ischii is a 
prominent angle. 

Two peculluritieB especially distinguish this genos among Iguanldse ; 
first, the conneciioD of the epiptcrygoid with the petrosal ; and, second, 
the ai)Bence of symphysis of the chevron bones. The characters of the 
sternum are an extreme of what is seen in Sceloporus. 



OERRHOsOTns Wiegm. 

n of the 0. maltieaTinalai from the U. 8. National Museum, 
flirnislies the material for an osteology of this genus. 

Tlie prcmaiillary lias a well -developed spine and a tmncale palatal 
border. Its aWcolHr border Is short, and it forms but a small part of the 
Inferior nareal border. Nasal bones not short in front, rather nar- 
rowed by Ihe raaiillnry and prefotilals on each side. Frontal narrow, 
single, pkrtly encloiiog olfuctory lobes of the brain below, but the in- 
curved lateral walls not touching. Parietal with small pineal foramen 
far lichin j curonal snlure. Supraocdiiitiil loosely anJculgtcdi t 
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c]osiDg a very narrow down-looking groove. Basioccipital and exoccipitals 
coossifled ; condyle small, simple. 

Meckel's canal closed except distally, where it is open on the under side 
of the ramus. Coronoid developed anteriorly on external face of ramus, 
the dentary not reaching behind its anterior border. Splenial elongate, 
partly external ; angular mostly external ; surangular confiuent with 
articular. Angle horizontal incurved with rounded border and concave 
superior surface. 

Hyoid apparatus displays no second and rather short first ceratobran- 
chlals. Hypohyal rather long, the ceratohyal extending a little beyond 
its extremity, and widened at the posterior third. A free epibranchial 
which has a bifurcate anterior extremity at that of the ceratohyal, and 
extends posteriorly but little behind the ceratobranchial. 

Five cervical intercentra, and two cervicals besides atlas without ribs. 
The odontoid is codssified with the axis. Ribs extend to sacrum. Sacral 
diapophyses distinct from each other. Dorsal vertebrae without zygospheo, 
prezygapophyseal facets not continued on neural arch. Caudal diapo- 
physes present ; centra of middle region segmented through them ; 
chevron bones intercentral. Neural spines low, higher on caudal region. 

Suprascapala much larger than scapula ; no proscapula. One large 
coracoid notch. Sternum without fontanelle, with three ribs and two 
attached to xiphoid rod. 

Ilium without prominent angulus crista; acetabulum entire; pubes 
uniting at an acute angle ; pectineal angle medium. Ischia with promi- 
nent tuber. 

Cnemidophorus Wiegmann. 

For characters of the skeleton I have three individuals of the C. tesseU 
laius from my own, and one of the C. sexlineatus from the National 
collection. The alveolar portion of the preinaxillary is prominent, 
and is marked off from that of the maxillary bone by a shallow 
emargination on each side. The superior spine is long, and the palatal 
border is deeply emarginate to receive the narrow anterior production 
of the vomers. The nasals are distinct and rather elongate, although 
encroached on in front by the enlarged nostrils. The frontal is 
single and is rather narrow. The parietal is without pineal foramen 
in the adult. The parietoquadrate arch is well elevated, and is braced 
below by the small paroccipital. The supraoccipital is in close con- 
tact with the parietal by its middle portion, and it is distinct from the 
exoccipital by suture. The prefrontal does not extend above the orbit ; 
the lachrymal is smaller, but rather large, and forms a suture with the 
jugal. The postfrontal is wanting, being fused with the postorbital. 
The latter is produced downwards and has a longer suture with the 
supratemporal than with the narrow jugal. The quadrate has an external 
conch only. The vomers are elongate and are in contact throughout, but 
each is swollen on the middle line so that they are divided by a 
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groove along their common suture. The otreal flSBiireia long and narroir, 
and U coDlracted anteriorly, and then enlargod foramen>like at the anterior 
extremilf. The vomerine branch of the palatines is longer than the 
maxillsirj branch ; the plerygold branch ia not very wide, and the pala- 
tine foramen la of moderate size. The ecloplerygold la rather wide and 
haa an anterior anture with the palatine iKine as well aa with the mssil- 
lary ; it is deflected poaterlorly. Pterygoid moderately expanded aotti- 
riortj and contracting gradually ; the posterior porUon but aliichllf 
grooved, and attached to the boalpterygoid proceaa bj Ita entire width, 
and not hf the groove only. Presphenoid rudimental ; sphenoid distin- 
guished from baaiocclpital by suture ; the latter with descending com- 
pressed lateral processes. Petrosal with a short presemicircular process, 
and ft long eubforaminal process ; the latter presenting an open groove 
downwards. Inferior fiice of frontal gnuved ; poatoptic not reaching 
frontal, triradiate, the two superior limbs ahorter than the inferior. 
Eplpterygoid arising opposite ectopterygold and In contact with a de- 
scending lateral proceaa of the parietal and not touching petrosal. 

The liyoid apparatus is distinguished, like that of other Tiidie, by the 
great prolongation of the bjpohysls anterior to the point of attachment 
of the cemlohynls. No second ceratobraQcbiali or free epibranchiala. 

In tlic mandible the Meckelian groove is closed except at the distal par. 
tion. Tlie coronoid is produced far anteriorly and not at all posteriorly 
on the external face, and the dentary docs not extend much beyond the 
tooth line. Suraagular distinct; angle horizontal, expanded, and forming 
an angle inwards. A distinct masseteric foaaa, bounded below by lbs 
angular. Spleniul elongate, extending far anterior to the splenial foramen. 

Teeth with the crowns moderately compressed and unequally bicuspid ; 
those of preniaxillary andadjueeiu p.irt of miixillury bone nnd corre3|)ond- 
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rected anteriorly at an acute angle, with median pectineal angle. Ischia 
directed vertically downwards, with angulus iuberoaua, and pre- and post- 
ischiadic acaroinate cartilages. 

It is remarkable that in the large species of the allied genus Tupinambis 
the proscapular process is wanting. 

XAKTUBIIDiB. 4 

In addition to the characters which I have previously given, Mr. Bou- 
lenger states {Catal, Brit, Afua.) that the sternum is without fontanelle. 
I find the hyoid apparatus has characters somewhat similar to those of 
the Lacertidte. The ceratohyals and second ceratobranchials are both 
present and there is a well -developed free epibranchial. Its proximal 
end overlaps the distal end of the second ceratobranchial. It passes 
round the extremity of the first ceratobranchial and extends forwards. 
In Lepldophyma it has the peculiarity, which I have not seen in any other 
lizard, of being inserted on the lateral process of the basioccipital. In 
Xantuaia rivtraiana (Plate vi, Fig. 41) it terminates before reaching this 
point. In Lepidophyma it displays a concave expansion as It passes the 
extremity of the first ceratobranchial, in which lies the helicoid cartilag- 
inous extremity of the latter. In neither genus are the hypohyals pro- 
longed with the ceratohyals, as in Anguidte, nor beyond them as in the 
Tiid.T. 

The stapedial disk in Lepidophyma is not sunk in a canal as in the Ig- 
uanidoe and some other Lacertilia. The columella is slender, and termi- 
nates in the interstapedial cartilage. This supports an oblique cartilaginous 
rod, one end of which (suprustapedial; is attached to the osseous wall 
above, and the other longer one (epistapedial) is in contact by a flat sur- 
face of its extremity with the membranum tympani (Plate v, Fig. 26). 

The remarkable characters of the skull in Xantusia are described under 
the head of that genus. Bocourt (Miaaian 8ei, de Mexiqiu, PI. xxg, Fig. 
2), represents a probably similar structure in Lepidophyma. 

Xantubia Baird. 

My knowledge of the osteology of this genus is derived from the X 
riveraiana, specimens of which I owe to my friend. Dr. J. J. Rivers, of 
Oakland, Cal. 

The oa premajBillare has an elongate spine above and a nearly transverse 
posterior border below. Nasals well developed, distinct. Frontal single, 
grooved below. Parietal single, without pineal foramen, produced poste- 
riorly so as to overhang the occipital bone and foramen magnum ; being 
connected with the former by a median keel which it sends downwards. 
The supraoccipital is subhorizontal and is not articulated in the usual 
way with the parietal, having only the median contact above mentioned. 
It is coossified with the exoccipitals. The prefrontal is small and is not 
produced far over the orbit. Lachrymal absent. Jugal with the super- 
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posterior limb expsoded. PoilfrooUl and postorbltat fOaed Into & triaa- 
galar bone which bouDds the parlstal exteniallT, thus, with the Bupn- 
temporal, rooflng over the temponl foua. 8upntempor«l ia coolact 
throughout wUh the parietal except where separated bj the narrow splint 
of a p^roccipital. Quadrate with oue, a large external conch. Vomers 
closely Juxtaposed throughout, codisilled anteriorly, the medfan por- 
tion of the two elementj with aa eicaratlon. Nareal orific«a nearly 
closed except posteriorly, where the vomerine process or the palatine 
orerarchcH ihem. The latter are In contact \a fkiot but soon spread 
apart. Muillary procaaaes rather shorter than Tomerine, depressed be- 
low them. Pierygolds narrow throughout, not wider than palatines, 
their posterior part with a groove which looks upwards and inwards. 
Basi pterygoids overUppiDg their entire internal face. Ectoptery golds 
wide, reduciag the palatine foramoa to a mere slit ; with a considerable 
contact wjib the palatine, and a recurved portion in contact with the ex- 
tremity of tlie maxillary ; the internal extremity depressed. No preepbe- 
noid ; sphenoid separated by suture from ba«ioccipita1, wh<»e latenl pro- 
cesses are compressed and decurved. The postoptic bone seems lo btt 
wanting. The petrosal is well produced beyond the senaicircular canal, 
and is equally produced below the trigeminal foramen, where it Joins a 
backtvards direcied process of ilie has i pterygoid. The groove below it is 
well deflned and looks downwards. The epipterygoid rises at the tnsl- 
pterygoid and rests on the anterior border of the petrosal and the poste- 
rior border of the well-mnrked desceodiog process of the parietal. Feo- 
estra ovale not sunk In the lundus of a lossa. 

The mandible is remarkable io having hut three bones. The articular, 
angular and surangular are codisiQed, and the splenlal and dentary. The 
coronoid has little horizontal production on the outside of the ramus, and 
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The teeth have compressed tridentate crowns ; those of the premazil- 
lary bone are not conic, but have also compressed crowns, where traces 
of denticles are sometimes apparent. 

The remarkable features in the osteology of this genus are (1) the 
peculiar relations between the parietal and supraoccipital bones, which 
resemble the structure seen in a sea-turtle ; (2) the wide ectopterygoid ; 
(3) the absence of lachrymal ; (4) the presence of only three mandibular 
elements. The affinities are a mixture of *those of the Lacertidse and 
Scincidse ; the large postfrontal bones ; the descending processes of the 
parietals, and the form of the pubcs. resembling the corresponding parts 
iu the latter family. The expanded cervical ribs resemble those of the 
Gecconid genus Phyllodactylus. The relations of the parietal and occip- 
ital bones are quite different from those found in the Lacertidae and 
Anguidse (Gerrhonotus, Celestus, Ophisaurus), where the temporal fosstc 
arc also roofed over. In these forms the contact is normal, i. e., by the 
elevated median portion of the anterior border of the occipital. 

EuMECES Wiegmann. 

For the determination of the slceletal characters of this genus I have 
skeletons of the E, obsoUtuB and E. fasciatua, from the National collec- 
tion. 

The premaxillary is split as in other Scincidse, and the halves are in the 
closest contact. The common spine is rather elongate, while the palatal 
suture is simply emarginate. The nasals are not sliortened, and are dis- 
tinct. The frontal is double, and is simply grooved on the middle line 
below. The parietal is single, and is pierced by the pineal foramen at 
about its middle. The parictoquadrate arch is well elevated. The 
supraoccipital is loosely articulated, presenting a truncate median pro- 
cess towards, but not to, a median notch of the parietal. Exoccipital dis- 
tinct by suture. Prefrontal rather large, not sending posteriorly a super- 
ciliary process, and not produced far above the orbit. Lachrymal small ; 
not, or very little visible on external facial surface, and reached by a long 
internal process of the Jugal. External surface of jugal separated widely 
from prefrontal, its postorbital portion much longer, slender, and rising to 
meet the postfrontal. The latter is large and unequally V-shaped, the 
posterior limb broad and covering the temporal fossa between the parietal 
and supratemporal bones, with more or less of a fissure next the parietal 
posteriorly. Postfrontal a splint separating the jugal and supratemporal 
from the postfrontal. Supratemporal well produced anteriorly, and in 
contact with the parictoquadrate arch for the posterior two-thirds the 
length of the latter. Quadrate with one, a deep external cooch. The 
vomers are elongate, and also expanded laterally, passing above the 
prominent palatine laminae of the maxillary bones. They are in close 
apposition on the median line, but are so swollen longitudinally as to 
leave a groove at the common suture. The longitudinal ribs terminate in 
a pair of appressed hooks which look downwards and backwards at the 
posterior extremities of the bones. The vomerine branch of the palatine 
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la not quite aa long na the maxIlUr; branch, and h on a superior plane, 
being in cloae contact with its mate on the middle line, and forming with 
the maxilliiry plate a half tube opening Inwards. Pterygoids not very 
wide, gradually narrowing to the poaterior rod which i» openly grooved 
on the Inner side. The baeipterygoid procesaes overlap the entire width 
of the [nlemal face. Ectoplcrygoid reaching maxillary and Jugal, but 
not palatine i little deflected posteriorly. Preaphenold not osBiOed; 
sphenoid diailngulghed Irom ba8ii>cclpital by suture. Latter with subconic 
desccciding lateral proceases, which encloBeadeep fossa on the exiemal side. 
Postoptic small, siupte, crescentic. Petrosal extended well in advance 
of semicircular canal above ; subraraminat portion still more produced 
bounding a down-lookiag open groove. Parietal sending downwards a 
rather elongate process in (rant of petrosal. Bplpierygold originating 
opposite basipterygoid below, and resting above on the deacending pro- 
cess of the parietal and the anterior margin of the petrosal. Occipital 
condyle tripartite. 

Muckel's cartilage exposed trom the anteriorly placed splenlal foramen. 
Curoauid a little pruducod anteriorly on external face of ramus, not at all 
posteriorly. Suraugular and articular distinct ; angle flat, rounded, not 
produced or angular inward*. Dentary produced as far posteriorly as 
coronoid; splenlal rather elongate (forming the inferior border of Meckel' s 
. groove in B. ohtoUttii). 

In the hyold system, B. fatciatai presents a short second cerato- 
-braacblal. The first ceratobranchlal has a cartilaginous terminal seg- 
ment, as has also the ceratuhyal. Tlio Utter is of moderate length, is 
without expansions, and U articulated with the extremity of the rather 
short hypobranchial. There is a large free epibranchlal, which ci>m> 
Lf the free extremity of the second ceratobrancbial. i 
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Besides the family characters, this genus is well distinguished among 
American lizards by the divided frontal ; the overroofing the temporal fossa 
by the postfrontal and supratemporal ; the descending process of the 
parietal ; forms of the xiphoid rods, and forms of the pelvic bones. 

Ankiblla Gray. 

My observations on this genus are based on specimens from San Diego, 
Cal., presented to me by my friend, James S. Iffppincott. 

The premaxillary has an elongate spine, and the palatal suture pre- 
sents backwards two concavities sepai-ated by a median projection. The 
nasals are distinct and rather short and wide. Tlie frontals are dis- 
tinct and rather wide. The parietal is very large everyway, is 
single, and has no pineal foramen. The supraoccipital forms a 
close suture with it, sending forwards a median process for internal 
gomphosis, and an angle on each side of it. It is coossified with the 
exoccipital, and is expanded to accommodate the large circle of the 
superior semicircular canal. The facial plate of the maxillary is large. 
The prefrontal is above the eye, and is cut off from the postfrontal by an 
entrant angle only. The lachrymal is small, and is below and separated 
from the prefrontal. No jugal. Postfrontal crescentlc, bounded by both 
frontal and parietal. Pustorbital a caducous scale lying in contact with 
the posterior limb of the postfrontal. Petrosal with its superior border 
in close contact with the decurved lateral borders of the parietal, as in a 
snake. The latter do not, however, descend to the presphenold, but 
leave a wide fissure below it which deeply notches the anterior border of 
the petrosal. Supraforaminal part ot petrosal produced to an acute 
angle, terminating at the parietal border much in advance of the anterior 
semicircular canal. Body of petrosal perforated by a large foramen just 
in front of the superior part of the quadrate. No parietoquadrate arch, 
but a posteroexternal angle of the parietal extending near to the proxi- 
mal extremity of the quadrate. No distinct supratemporal or paroccipi- 
tal. Stapes with large disk and short stout columella, with thickened 
tympanic extremity. Vomers continuous anteriorly, slightly divergent 
posteriorly ; excavated by a deep groove posteriorly, which terminates in a 
fossa medially. The external borders of the posterior apices are turned 
outwards so as to enclose partially the posterior nares below. The pala- 
tines are short, the groove separating the maxillary from the vomerine 
processes extending to the suture with the pterygoid, so that the maxil- 
lary process only appears as the inferior face of the bone. Pterygoids 
elongated anteriorly, reaching to beyond the middle of the palatine fora- 
men. They extend directly back to the quadrates, being well separated 
on the middle line, and abruptly notched on the inner side to receive the 
short angular basipterygoids. They are separated from the sphenoid by 
a fissure, and are grooved on the inner side i)08terlor to the basipterygoid. 
Ectopterygoids present, rather slender, enclosing rather large palatine 
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roremlna. No epipterj^ld. Nare&l fissure overtiUDg by Ibe free edge 
of Ibe maxlHarj and palatine bnaes. Bpbi^nuid and baaioccipilal sad ex- 
ocoipilttl coiissitlud. Occipital condyle convex and perfectly aimple. 

The mandible bas an open Mcckclian groove, anil Ihe lurangular and 
anicularboDca are co(>ssifled, wbilctlie angular and spleniiil bones arc dis- 
tinct. The laller eilends well anleriorly. The coronoid extends a Hilled 
forwardit on the exterior fuce of tlie ramus, and in both din 



ionf 






The hyoid apparatus la tbe most aimple among lizards, 
continuous cartilaginous glossobasiliyal rod, which is bifVircated poeie- 
riorly ; and a simple osseous first branchiijyal, attached lo each of the 
branches. Other eleuieots wanting. 

Ten cervical verlebrte with compressed interior prnceseesof tbe centra 
or liypapophyses. They are coiinifled with the centra, and are not ioier. 
central in position, hence It la nat evident that they are ioterci-utra. 
No j;ygoaptien. In the Anniella pulehra there are aevenly-three rib-bear- 
ing verlebne. and two cervieals witljout ribs. The sacral and proxinial 
caudal vertebne have diapophyses, those of the former little dillerent from 
those of the latter. The flClh vertebra with a dlupophyais supports a pair 
of parallel plates coiissifled with its inferior face like the chevron or 
double bypapophysis of a sniike. In the succeeding vertebne ^milar 
plate« fiirm the basis of a chevron, whose symphysis is turned ratber ab- 
ruptly ])oateriorly. The poaiiion of these chevrons is central and not 
Caudal Tertebrce not segmented. 

Scapular elements and fore limb wanting. Pelvic arch represented b 
pair of slender simple bones which lie near the cxtremiliea ol the last rib;, 
one on each side of tbe vent. Thvy are slightly curved, and a 
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cervical vertebne which are continuous with the centra. (5) The par- 
tially open chevron bonee^ which are also continuous with the centra. 
(6) The sublongitudinal ileapectineal bone and absence of other pelvic 
elements. 

There is agreement in various aabordinate features, as the single pre- 
maxillary, double frontal, and single parietal ; and' the absence of supra- 
temporal bone ; also the fusion of th^ surangular and articular bones. 
There are some differences to be noted. Thus, in some of the Amphisbse- 
nia at least, there is apparently an orbitosphenoid bone, which is wanting 
in Anniella. The pterygoid is more closely adherent to the basis cranii 
in the Amphisbeenia, and there is no palatine foramen, which is present 
in Anniella. The splenial is of full size in Anniella and the Meckelian 
groove is open. In the Amphisbsenia the groove la closed and the splen- 
ial is much reduced. 

The presence of scales, the papillose tongue and the distinct tegumentary 
eye fissure, with the characters above cited, define the Anniellidse as a very 
distinct family of the Amphisbsnia. 

Rhinsuba Cope. 

A specimen of the R, floridana Baird from Volusia, Fla., furnishes the 
characters of the skeleton. 

The alveolar border of the premaxillary is very short, and supports 
only one, a median tooth. The spine is divided into two portions, that 
below the projecting angle of the muzzle and that above it. The former 
is contracted a little by a process of the maxillary which enters from the 
alveolar portion, separating it from the nostril, which is inferior in posi- 
tion. It then expands a little, to form on the upper side of the muzzle a 
terminal expansion twice as wide as long. The nasals are distinct, and 
extend to the border of the muzzle, overroofing the nostrils. Frontals 
wide, distinct, deeply emarginate posteriorly for the parietal. Prefrontal 
rather large, triangular, sending its apex posteriorly over the orbit and 
reaching the parietal. Its tree border and a narrow band of the parietal 
form a eriita temporcUii, which do not unite on the middle line into a 
eri$ta sagiUcUis. Parietal single, without pineal foramen, continuous lat- 
erally with the petrosal and alisphenoid, and posteriorly with the supra- 
occipital, from which it receives on the middle line a gomphosis. Supra • 
occipital bounding foramen magnum, of which it forms a rather narrow 
border. A small triangular bone at the extremity of the maxillary may 
be a Jugal or a lachrymal. The alisphenoid and petrosal form the inferior 
part of the side walls of the brain case, and are separated from the ptery- 
goids and presphenoid below them by a narrow fissure which is widest 
below the petrosal. The latter sends an angle upwards and backwards be- 
tween the parietal and exoccipital. The exoccipital sends a prolongation 
(paroccipital ?) downwards and forwards, which gives articulation to the 
quadrate, bounding the fenestra ovale above. The latter is large and is 
closed by the large disk of the stapes. The quadrate has no posterior 
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proximal process, and te-oblique proxlmall;, but !■ more oearlj verllcftl 
disiAtly. Id ita posterior angle resU the club-ihaped head of the robutt 
eotumella aurii. 

The vomer preaente as its anterior exlremltf a process which separstes 
a transverse process from each maxillary, and enters a notch la the poste- 
rior border of the pretnaxlllary. The vomers are pl&ne in front but become 
convex and sepnraUd bj a flssiire posteriorly, ending esch in an ecumi' 
nale apex lying on the presphenold. The palatine is narrow and lies along 
the inner side of the ecto pterygoid, consisting chiefly of its maxillary 
process ; it is doubtful whether it possesses a vomerine process. Posteri- 
orly It lies scale-like on the pterygoid, reaching nearly to the line of the 
quadrate (PI. i. Fig. 5, b pi,)- The nareai flsaure Is nearly closed ante- 
riorly, except a forameo-llke portion at the anterior extremity. The pre- 
Bplienoid, sphenoid and basioccipiial are codssided. To these the ptery- 
goid is closely approssed by the one side, while on the outer side the latter 
carries the narrow splint-like ectopterygaid as for as the maxillary. No 
palatine foramen. Occipital condyle simple, transverse, medially con- 

The mandible displays no Meckelian groove, and the splenlal is small. 
The small angular is only visible on the internal side of the ramus. Sur- 
aogular and articular confluent. Coronoid large, trlangalar, not concave 
below, and overlaid at base externally by anterior extremity of surangu- 
lar ; anteriorly not extended over denlary. Angle short, longer tliaa 
wide, u little inflected, simple ; its plane an angle of 45^ to that of the 

The hyoid apparatus Is very simple. It consists of a glossobasihyal car. 
tilage which is deeply bifurcate posteriorly. At the posterior extremity 

ir limb sends o. proceaB forwards, which is about half a 
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Teeth simple, conic ; situated on premaxillary, maxillary and dentary 
bones only. Premaxillary with but one, a median tooth. 

The genus Lepidosternum, as typified by the L. octostegum, differs from 
Rhineura in that the nasal bones are excluded from the nareal borders 
by the maxillary, and from contact with each other by the prolonged 
spine of the premaxillary. In both of these points Rhineura agrees with 
Amphisbeena. In Lepidosternum also there is a Meckelian groove, and 
the angle is turned vertically downwards. In AmpMsbana (fuliginosa) 
there is a groove and no angle. 

Plate II. 

Figs. 1-3. FeyUnia currorii Gray ; X 2 ; from Gaboon, West Africa ; 

specimen in Museum Academy Natl. Sciences, Philadelphia. 
Fig. 1. Skull, three views; 2, skeleton of pectoral region ; 3, skeleton of 

sacro-pelvic region. 
Fig. 4. Anniella pulchra Gray ; skull, X 3 ; from San Diego, California ; 

from specimen in my private collection presented by Mr. James S. 

LippincotL 
Fig 5. Rhineura flaridana Ba,iT(i ; skull, X 8; from Volusia, Fla. ; from 

specimen in my private collection from Mrs. A. D. Lungren. 

The principal characters of the osteology of the Feylinia and 
Anniella I described in the Proceeds. Academy Philadelphia, 1864, 
pp. 228-280 ; and the pelvic arch of the latter and of Rhineura in a 
paper now in press in the American Journal of Morphology. Addi- 
tional characters of all the above forms are described in the preceding 
pages. 

Lettering. — Pnix., premaxillary ; iV., Nasal ; F., frontal ; J*., parietal ; 
So., supraoccipital ; JUx., Maxillary ; Pef., prefrontal ; Z , lachrymal ; </., 
jugal ; Pof., postfrontal ; Fob., postorbital ; Pofb., p<»sifrontoorbital ; St., 
supratemporal ; P^io. , paroccipital ; Eo., exoccipital ; 0«., orbit o.««phenoid ; 
Pop., post opt ic ; Fpg., epipterygoid ; Pe., petrosal ; Q., quadrate ; Stp., 
stapes ; F., vomer ; Fl., palatine ; Pg., pterygoid ; Ecp , ectopterygoid ; 
.^[p., sphenoid ; Bo., basioccipital ; Art., articular ; Co., coronoid ; Ang., 
angular ; Spl, splenial ; />., dentary ; Oi, clavicle ; R., rib ; 8., sacrum ; 
tc., pelvis. 

Plate III. 

Eyoid bones of Lacertilia. 

Fig. 1. Sphenodon punctatum Gray ; nat. size ; from specimen pre- 
sented by Sir James Hector. 

2. Chamcdeon sp. ; from Cuvier ; nat. size. 

3. Oecko verticillatus Laur. ; nat. size ; from Cuvier. 

4. Aristelliger prangnis Hallow. ; nat. size ; dissected and drawn 

by Dr. E E. Gait. 



220 



IHuTbK 



Phj/llodaetglui tubn-eulofui Wiegin. ; X 2 ; diueciecl Mid dnwo 
by Dr. E. E. OalL 

Thteadactylui ropieaudut Houtt. : X 2. 

E'ibUpharit elegant Qnty : X 3 ; Dr. Gftlt. 

EtiUephari* tariegatat Baird ; X 2. 

Calutet eiiilalellui Euhl ; nnt. size. 

Phrgnotephalut mi/ttaetM PftllM ; naL size. 

Uromatlix hardaickii Qrajr ; nat. size ; from the Zoological Gar- 
doc of Philadelphia. 

Bolbrookia macalata GIt. : X 3 ; from specimeD tram Otto Lercli, 
Ban Angelo, Tex. 

Plj»tb IV. 

Phrynotoma eoronatum Blv. ; x S ; Dr. Gall. 

8eetopoj-ut wtdulJtIui Daud. ; X 3. 

£7t<i itanihurinna B. it. O. ; X {- 

Snurooialui ater Dum. ; oat. size. 

Crotaphglut witlicenii B. AG.; X 3. 

.Aoolia raroIi'it«n«f* D. & B. ; X 9- 

Ctenotnurn (erei Harl. ; oat. size (not adult). 

Iguana tubereuliUa Laur. ; frcim Cuv, ; niil. siie. 

Anguitfragilit L. ; X 4 i from Norihern Italy. 

Uraemia guianenii* Daud. ; n-d. |tze ; from specimen froRi 
Zodl'igicul Garden, Philiidelpliia. * 

Oerrkonotut mullicaTinabit B]v. ; X 3: Dr. Gull. 
, Ophi$auru« wntralii Uatid. ; X 2 ; Dr. Gall. 
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Fig. 40. Lacerta ocelUita Daud. ; nat. size. 

41. Ttipinambis tegneann Daud.; nat. size; from Cuvier. 

42. Cnemidophorus tessellatus Say ; x 3. 

43. Aaniella pulchra Gray ; X 4 ; from specimen from James S. Lip- 

pi ncott. 

44. C/urotes eanalicfilatus Bonn, i X 4. 

45. AmphUhmna alba Linn.; f nat. size. 

46. Rhineura fioridana Baird ; X 4. 

Letteriag. — Gh., glossohyal ; Bh., bisihyal ; ff/t., hypohyal ; (7A.. cera- 
toliyal ; GB. /, first ceratobranchial ; OB. If, second ceratobranchial ; 
EB,, epibranchial ; St., stapes ; E.St , epistapedial ; S.St., suprastapedial. 

ERRATA. 

Page 211, line 16, for 41 read 37. 

Page 21 1, line 27, for Plate v, Fig. 26, read Plate vl, Fig. 38 

Page 216, lines 25-30. Thii description of the pelvis of Anniella is erroneous. I 
describe it in a paper in press in the American Journal of Morphology, and not having 
the MS. with me when the present paper was written, trusted to memory, and confused 
it with the pelvis of Feylinia. 



On Some New and Little Known Paleozoic Vertebrates. 

By E. D, Cope. 
{Read before the American PhiloBophical Society, April 1, 1892.) 

It bas been long known that the Cutskill-Chemung beds of Northern 
Pennsylvania contain a fish bed rich in specimens. This deposit has been 
traced from Warren, on the west, to Susquehanna county, inclusive, on the 
east. It is now known that at the close of the Chemung epoch, as at the 
close of the Devonian in Belgium and Scotland, land emergences took 
place, producing more or less continued brackish and fresh-water condi- 
tions. The latter received the deposits known as the Catskill in the East- 
ern United States, and their alternations with Chemung beds containing 
Chemung invertebrate fossils are now well established as facts of our 
geological history. A recent visit to Tioga and Bradford counties, in 
Pennsylvania, has recently afforded me the opportunity of inspecting 
some of the localities where vertebrate fossils occur. These have been 
already referred to by Prof. J. S. Newberry in his work on the Paleozoic 
fishes of North America. Guided by two geologists residing in the regions 
in question — Mr. Andrew Sherwin, of Mansfield, Tioga county, and Mr. 
A. T. Lilley, of Leroy, Bradford county — I had an excellent opportunity 
of observing the mode of occurrence of the fossils and of obtaining speci- 
mens. I. wish here to express my particular indebtedness to these gentle- 
men for the aid they have rendered me. 

The locality I visited, near Mansfield, is typical Catskill. The list of 
species obtained is not large. They are : 

Bothriolepit nilidus Leidy. Holonema rugosum Clayp. Oanorhynchns 
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Mrnigta, «p. dot. OtUalrpU or S/tgali€klk§*, fngment*. AIopfjrtUiM 
tinuritanut hfHAy. Hvioptgekitt* jfiganUia Agut. 

Frnm Cbemong beds ne&r Leroj I obuiaed : 

JloUmtma rvgoium Clayp. Bolcnema korridawi, sp. dot. Stlaplttkiiii 

filoiat, Bp. HOT. 

From another locality, probably Chemnng. near Lemj : 
BothrMepii miru>r Newb. CottotUut maeromMt, sp. no*. OtiteUpit 
or Megalithlk)*, fragmenu. 

At the lait -named locality the Hpecimens are Tcry ftbundmni, bat miwlly 
diasociated, mi that it is rarely that two piece* of the t».jae Bsh are fonod 
in iheir naiural relations. The bed where they occnr is in some pittces 
carbonaceous from the abundant organic matter depcwlted there. Fr«g' 
menta of tbe Osleolepid flsh aboTe referred to are abundant, but they are 
(oo scattered for ideDtidcation. 

To the species found in PenDsylruihi, I add Ibe description of a fine 
Megalicbthys from tike Carbonic of Kansas. 

osrnAcoPHORi. 

HOLOSKXA HORRIDtJU, sp. HOT. 

This targe species is represented by Ibe nearly perfect mold of a plaie 
wlioee position may be determined by tbe fultowing consider&tions. ti 
ban »lmo«t exactly the form of the lateral plate of the specimen of the 
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from end to end of the plate. The anterior part of the external border 
of the plate is present in the rock mold, so that a cast of its surface was 
not obtained ; but. with this exception, the cast is nearly complete. On 
the middle of the plate, commencing at the anterior extremity, the ridi^es 
are least interrupted. Anteriorly they are oblique or slightly imbricate, 
looking outwards, and are connected at longer intervals ; near the inner 
border, but little connected. Posteriorly they are more direct and are 
more frequently joined by transverse connecting ridges. Near the mid- 
dle of the external region the ridges so inosculate as to produce a non- 
linear arrangement of round pits. On the inner side of the plate the 
sculpture is finer and is longitudinally honeycombed. 

MM. 

Total length of plate 120 

Width at middle 60 

Length of anterior internal bofder. 90 

Length of posterior internal border 47 

In the roughness of its surface this species exceeds those that are 
known to belong to the Antiarcha. 

Chemung bed, Bradford county, Pa., A. T. Lilley. 

HoLONBHA RUOOSA Clay p. 

Newberry Paleozoic Fishes of N. Amer., 1889, p. 92. 
Pler%ehthy$ ritgosus Clay pole, Proceeds. Amer. Philosophical Soc., 1883, 
p. 664. 

Fragments of the exoskeleton of this species are common in the Che- 
mung beds, and they are generally of large size, much exceeding that of 
any other species of the Bothriolcpididse. They are generally so much 
broken as to render their location difficult. I obtained from Mr. Lilley a 
number of fragments of such a plate, which, on reconstruction, proves to 
belong to the posterior median dorsal plate, enough of which remains to 
give a good idea of its form and sculpture. The anterior margin only is 
entirely wanting. 

The plate is obtusely rounded at the median line, giving an obtusely 
roof-shaped form. It is relatively rather narrow anteriorly, and widens 
gradually to the posterior border, where it is also flatter. The edges (lat- 
eral and posterior) are rather thin, and the lateral are obscurely beveled 
below, as though to overlap the lateral posterior plates. The middle line 
below is openly grooved on the anterior half, while a longitudinal thick- 
ening marks the middle line of the posterior fourth below. The inferior 
surface is smooth, while the superior surface is sculptured with the par- 
allel grooves characteristic of the species. These grooves extend to the 
lateral and posterior borders. The median ones are longitudinal and 
without interruption throughout the length of the fragment. Those on 
each side of the middle line diverge slightly and reach the margin, the 
lateral at an acute angle as far forward as the middle of the length of the 

PROC. AMEB. rniLOS. soc., XXX. 138. 2 C. PRINTED MAT 24, 1892. 
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fragment From tbis point forward thej diyerge In a direction gnduall; 
approachlDg and thus reaching a right angle with the margin. Th« 
traoBveree grooves form a band which increaM* In width anteriorly untQ 
it is neariy one-third Ibe width of the plate in front. Tbe grooTea an 
tine and are separated by interspaces wider than themselvee. They be- 
come coarser anteriorly, the inierspacea meMuring l.S mm. ; poeteriorly 
Ibey measure 1 mm. 

The middle line above shows some unsym metrical low tnberodlics 
wliicb do not correspond to cavities on the inferior side. The plate is 
generally tbin. 

MMturemenU. 

Length of fragment 392 

Width of plate at front of fraizment llO 

Tbinkness of plate at front of fragment 6 

Width of ptate at posterior border. 120 

This piece, together with tbe peclomi liml) which I have already de- 
scribed, demonstrates tbe position of tbe genus to be with the A.nUarcha, 
and not with the Arthrodira, as has been suspected by Hr. A. S. Wood- 
Chemung. Bradford county. Pa., A. T. Lllley. 
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DIPNOI. 

Ganobhtkchus oblonqus, sp. nov. 

Established on what is either the sy mphyseal element of a mandible, or 
a median bone of the superior mouth-arch. It consists of an oblong trough- 
shaped plate with a thickened, somewhat revolute border, which is concave 
in two directions ; that is, in the direction of the concavity of the trough, 
and as a concavity of its free margin. This form indicates that it occupied 
an oblique position, like the elements mentioned, so that the thickened 
surface should fit closely the corresponding elements of the opposite jaw. 
There is no enamel covering the masticatory border, but this may have 
scaled off. There are no lateral denticles as in the Holodus of Pander. 
As compared with the O. heecherii of Newberry, this bone has the length 
relatively much greater as compared with the width. The width in that 
species exceeds the length several times, while in the O, oblonffus the 
width but slightly exceeds the length. The concavity of the masticating 
border is greater ; the size is very much less. As compared with the O. 
wooduardii Traqu., this species is very much smaller ; there are no ''na- 
real " notches ; and no tubercles on the edge. 

The sides of the body of the bone are nearly parallel, and the posterior 
border is gently convex. Two layers are visible ; the interior one, like 
the external, has a coarsely punctate surface. 

MM. 

Length/*' °^«^^^« ^ 

I at border 1 0.5 

Width / ^' proximal extremity 8.5 

i> at masticatory extremity 13.5 

From near Mansfield, Tioga county. Pa. ; from the Catskill formation. 
From Andrew Sherwin. 

TELE08T0MATA. 

CoccosTEus MACBOnus, sp. nov. 

Fragments of this species are abundant in the Chemung rocks at Leroy. 
and I select as typical of it a pair of supraclavicular and adjacent pieces, 
which display its characters best. The supraclavicle has lost the condylar 
articulation. Both extremities display the unsculptured surface, and the 
usual groove extends obliquely across the sculptured portion at about two- 
flflhs the length from one of the extremities. The sculpture consists of 
obtuse tubercles with delicate radiate-grooved bases, which are usually 
separated by spaces equal to their own diameters, sometimes by narrower 
spaces, but never by spaces which are wider. At some points they have 
a linear arrangement. This sculpture is coarser than in the O, amerieanua 
Newberry (see the Paleozoic Fishes of North America, by this author), 
but resembles that of the C deeipiens Agass. of Scotland. From this 
species the 0. macromta differs in the elongate form of the supraclavicle. 



which is relstirely abort and wide tu tlie O. daeipien* (see AgassiE, ia Ibe 

Poisaons de la VieuzQrea Rouge, aad Zittel. HiiQdl>uchderP&leoiiU>log<e). 

Leagtb of supractavicle 35 

Widihjasl abo7econdjle Ifl 

AsBociated and in contact with theBe pieces are two acumloate onl 
bones which may b^ opercula. Bich is pierced bj a groore. Tbey dis- 
play the mferior side, which la smooth, 

MEOALiCHTsn UACBOPOMiia, ap. nor. 

Established on the greater part of an iiidlridual from the Carbonic ajatem 
or Kansas. With the exception ofa short interval Juit behind the head, 
the apeciinen is complete aa to Ita length ; the pectoral and rentral Qnaars 
damaged, and the extremity of the anal ia broken ofi. The scales of one 
side oftbc body only are viaible In the present state of the specimen, and 
a good many of those uf the abdominal region are lost. 

The general characters may be enumerated as follows : The form !* 
alender. Tlie scales are large and rhombic, witb rounded eztremitiea. 
The suprateraporal (cheeic) honea and opercuU are very large, and are 
much extended posteriorly. The enamel ia present on the superior aspect 
of the skull in small and irregular patches only, but it covers the rest uf 
the external surfaces. It is everywhere closely and minutely impresaed- 
punctaie. The bones of Che skull are thin and light. 

The elements of the skull are distinguishable for Ihe most part, the 
BUUirea being obliterated on the nasal region. The pterotics (squamosal! 
Traquair) are longer than the pisifrontaU, and the parietala are longer 
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ular rami, and a median galar bone which joins the gulars with a con- 
cave suture. The gulars are large, and measure three times as long as 
wide at the middle. They are cut oflf obliquely on the inner side poste- 
riorly, by the chevron-shaped arrangement of the pectoral scales. Several 
large external gulars. The posterior extremities of the mandibles are 
broken so that their proportions cannot be exactly ascertained, but the 
length preserved is six times the width opposite the anterior gular. The 
surface of their inferior portions is marked by coarse impressed punctures 
besides the usual minute ones. The former are not present on any other 
part of the fish. 

The scales are large ; between the bases of the pectoral and ventral fins 
can be counted about twenty -one rows, and between the ventral and the 
first dorsal immediately above, eight rows. The first dorsal fin is above 
the ventral, and the second dorsal above the anal. There are two large 
scales on each side which embrace the base of the first ray of the first 
dorsal and anal ; the other fins are too imperfect at the base for description. 
The caudal fin is shortly heterocercal, and there are six broad fulcral scales 
protecting the side of its inferior border. In all the fins the rays are seg- 
mented. A half dozen rays near the border are coarse, but the remain- 
ing rays are finer. In all the fins the coarse rays are distally subdivided. 



• 



Measurements. 

MM. 

Total length of specimen (20 mm. intercalated behind head) 950 

Length to anterior border of orbits 45 

Length to posterior border of parietals 143 

Length to posterior border of operculum 230 

Length to anterior base first dorsal fin 620 

Width between orbits 33 

Width of parietals + postfrontals anteriorly 38 

Width of parietals and pterotics posteriorly 75 

Length of sy mphyseal bone 15 

Length of anterior gular 13 

Length of gular 120 

Length of first dorsal fin ... ^ 110 

Length of caudal from inferior base to superior free apex.. . . 135 

Depth of body at first dorsal 85 

Depth of body at second dorsal 50 

This species is not nearly allied to the species from the Permian of 
Texas, the Af, nitidita Cope, which is smaller and more robust in form. It 
has its scales and ganoine, generally, perfectly smooth, and there are but 
fourteen rows of scales between the pectoral and ventral fins. From the 
European species with punctate ganoine it difiers in the longer gular 
bones and more elongate head, so far, at least, as concerns the if. hibhertii 
and M. latieeps. In M. pygm(BU8 the scales are described as coarsely 
punctate by A. S. Woodward. Its dimensions are about equal to those 
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or the M. hibbertii. The crescentic ganotne Kales of the mnule of Ihkt 
■pecieB and the Jf. nitidui are absent tram the M. maeropoma. 

I owe the opportuDltjr of examining the beantiinl specimeD which u 
described above U> my friend, Hr. R. D. Lacoe, of Plitaton, Pa., whote 
collection of Paleocoic fossils le so valuable, and has been of such uliUlf 
to students of the eubjeci. 

(T) Hoi<oPTTCHtns rnxMUB, ap. nov. 

Represented by a Urge scale which has a peculiar and cbarscteristlc 
sculpture. But a small part, if any, of the proximal border is Hmooth. 
There is an area of coarse tubercles nhose centre marks the proximal 
lourth of the long diameter, and whose veriical diameter somewhat ez- 
coeds Ibe longitudinal. From this area there radiate in all directtoos to 
the circumference, ridges, of which the proximal are verj coarse, but 
which become finer to the posterior side of the central area. The longer 
and finer ridges divide dichotomously at various points as thej approach 
the border, the division Iieing most conspicuona in two lioes above and 
two below the longitudinal middle line. The ridges sre quite fine and 
are aeparated bj spaces rather wider than their diameter, except proximal 
to the area, where the reverae is the case. 

TbiB species is represented by a mold from which a cast has been 
made. The distal border is evidently thin, and has been more or lew 
broken, so that iia outline is not certainty known. The following longi- 
tudinal measurement may, therefore, require revision at some future time. 
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Explanation of Plates. 

Plate VII. 

Fig. I. Eolonema Jiorrida Cope ; lateral ventral plate ; two-thirds natural 

size. 
Fig. 2. Eolonema rugosa Clay pole ; lateral ventral plate ; one-half natural 

size. 
Fig. 3. Eoloptychitu JUoatu Cope; scale; two- thirds natural size. 

Plate VIII. 

Megaliehthys maeropomus Cope ; skull from above ; about three-fourths 
natural size ; from the collection of R. D. Lacoe. 



Civ// and Military Photogrammetry, 

By R, Meade Bache. 

(^Read before the American Philosophical Society, May 6, i8p2.) 

Photogrammetry is recognized as a legitimate mode of survey- 
ing. It is, in fact, if practiced with due regard to the limitations 
involved through spherical aberration from object-glasses of too 
wide aperture, a mode of surveying of considerable accuracy, 
although not for a moment to be compared to other perfected 
modes of the present day. It can never rival these in their sphere, 
which is the sphere of extreme precision, but at the same time it 
must be admitted that, within its own, it is capable of doing good 
service. 

The diagram on the blackboard has been made as simple as 
possible, to illustrate the mode of obtaining a single vertical and a 
single horizontal determination. It is evident, however, that the 
sectors of horizon and intervening landscape belonging to each 
picture, assumed to have been taken from the respective stations, 
A and B, might be filled with objects. Many of these, from the 
fact of their having been visible from both stations, would be 
determinable by this method of cartography. 

AB is a base to serve for the determination of some of the details 
of a survey. The optical axis of the camera being set at each sta- 
tion respectively upon a prominent, distant object, say a lone tree, 
the angle at each station between the base and that object is taken. 
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The rays of light tA and cB, respect ivelj-, proceed from a steeple 
to the photographic points of view A and B. The intersection of 
these rays at S gives, according to the scale of the plotted base, ihc 
horizontal position by scale of the steeple with reference to those 
points of view. 

In deference to a misunderstanding of which I heard lately, as 
to the relations of the horizons to each other, as represented in this 
diagram, I shall endeavor to preclude it now by calling attention 
to the fact that the horizons are here laid down as to direction, but 
in order to secure Che utmost simplicity in the diagram, not as to 
their possibility of lateral extension. Objects, for instance, in the 
middle distance of the steeple, as seen in elevation on horizon A, 
from station A, would, at station B, fall to the left of the steeple, 
as seen in elevation on horizon B. Conversely, objects in the gen- 
eral direction, and in the background of the steeple, as seen in the 
elevation on horizon A, from station A, would fall to the right of 
the steeple, as seen in elevation on horizon B, from station B. 

The chief method of phologrammetry in use at the present time 
is illustrated by this diagram, and is based on very simple princi- 
ples. The angles and distances obtained in ordinary surveying are 
merely natural or artificial selections. They are merely arbitrary 
subdivisions of space, convenient selections from an infinite num- 
ber of similar elements. But it is also true that, the relations of a 
those elements being jiidiciouily selected and delei 
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those objects relatively, as plotted, to the points of view and to one 
another. 

Occupying with a photographic camera the points formed by the 
termini of a base line on the surface of the earth, having on its 
photographic plate imaginary vertical and horizontal lines, suscep- 
tible of being developed into real ones, the intersection of these 
lines corresponding with the centre of the prospective picture (the 
former enabling the operator to set the camera accurately to any 
horizontal direction, the latter giving, when the camera is leveled, 
the horizon for each picture), the camera is fixed in turn at the two 
stations upon some distant determinate object by its line of sight, 
its position being otherwise so adjusted that the objects to be de- 
termined in the landscape, within a given sector of the horizon, 
shall appear on the picture as taken from each of the two stations. 
The azimuth of the base line, and of the lines of sight from it, 
being determined by the theodolite, field transit, or compass, the 
survey for a particular sector of the horizon at the two stations 
lacks but one factor to make it complete, as soon as the pictures 
shall have been taken by the camera. The camera has given, by 
its occupation of the two stations at the ends of the base line of 
assumed length, only one portion of the data necessary to consti- 
tuting a survey, namely, the angles subtended in nature by the vari- 
ous objects which come within the scope of both resulting pictures. 
A very simple addition, however, suffices to make the survey com- 
plete. To secure that, to introduce the element of scale, it is 
necessary to know the length of the base line. The scale to which 
the base line is plotted on paper becomes, then, through the 
acquisition of knowledge of the length of the base on the ground, 
the scale of the whole resultant map ; which, it should be inciden- 
tally noted, must range by scale no further from each station than 
to a distance where rays of light to the two stations give good 
graphical intersection, the extent of the range by scale being con- 
ditioned upon the length of the rays by scale relatively to the 
length of the base line by scale. 

Not only do rays proceeding from the same object, as introduced 
on two pictures properly placed, give by their intersection the hori- 
zontal position by scale of the object with reference to the base, 
but the angle subtended on any pictorial horizon by two objects, as 
seen from the properly plotted point of view of that horizon, repre- 
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sents on a map the actual visual angle as seen from that point of 
view in nature. In Tact, the latter truth is that which is in nature 
the fundamental one in this connection. It is axiomatic that the 
visual angles in nature between all objects whatsoever, as projected 
on a given sector of [he horizon, as seen by the eye of ihc 
observer, or that of the camera, from a given point of view, are 
the true angles between those objects, and that their sides, con- 
verged at the point of view, represent the true directions of the 
rays from those objects, corresponding with a base in nature with 
reference to which their angles arc cither directly or indirectly, in 
this case indirectly, known. Therefore it is because, in a si/ig/e 
picture, the angles between different objects, in fact between all 
objects there, at the distance of the focal length of the camera, as 
seen in the picture from its plotted point of view, are the same as 
in nature from its point of view, that the intersection of rays from 
the same object, as seen on different pictures, placed in position 
corresponding with the way in which the landscape was photo- 
graphed from nature, must represent by scale the horizontal posi- 
tion of the object as it stands in nature. That is to say, if what 
we see from one point of view in nature is true by angle, and also 
by angle true, although different, as seen from another point of 
view in nature, then the Intersection of the individual rays, by 
means of which we have seen the objects in their angular positions 
with reference to each other, must represent their true horizontal 
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to execute a survey, and the area comprised by them is pictorially 
duplicated from one or more stations. It is always desirable that 
the same objects shall be seen, if good intersection of rays can be 
secured from the different pictures, from three stations instead of 
two, because an error in one of the azimuths at the end of a single 
base, which of course gives only two lines for an intersection of 
rays, would vitiate a whole survey, whereas, with two bases, involv- 
ing three points of view, and the intersection of three rays, accu- 
racy throughout a survey receives a crucial test. The adoption of 
this plan, which is like that employed in ordinary triangulation, is 
also desirable on account of its securing accuracy of plotted re- 
sults ; because graphical differences in the positions, as given by 
the intersection of only two lines, are virtually eliminated by 
obtaining for intersections the mean positions as derived from three 
lines. 

The survey, so far as the instrumental part of it is concerned, 
being complete, it only remains that the plotting of it shall be 
done. The base line being laid down to scale on paper, lines are 
drawn from its termini, at the angles with it represented by the 
azimuths of the lines of sight as determined there on the ground. 
On this representation on paper of the lines of sight, at the respec- 
tive plotted stations, are placed, at right angles, printed on thin 
paper, the photographs taken at the two stations, in such manner 
that the individual plotted line of sight shall point on the photo- 
graph upon the representation of the object upon which the real 
line of sight was directed in nature, after that representation shall 
have been vertically projected on the horizon line of the photo- 
graph, and that the horizon line of the photograph shall be distant 
from the individual plotted station by the focal length of the par- 
ticular camera that was used in taking the pictures. The eye then, 
placed in position over a plotted station, and looking at a photo- 
graph corresponding to the view taken from that station, sees, as 
already demonstrated, that view under precisely the same angular 
effect as the view is presented by nature on the ground. Conse- 
quently, as angles formed by rays of light with the base line are 
given truly in nature, are also given truly by the camera, and are 
now given truly as plotted on paper to become a map, the intersec- 
tion on that paper of these rays, as proceeding from the pictorial 
representation of the objects from which they are derived in nature, 
after their pictorial source has been vertically projected on the hori- 
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zon line of the photographs, will be the positions of the objects on 
the map, with due relation by scale and angles to the stations of 
the base line and to one another. The contemplated map will, in 
a word, be susceptible of being drawn throughout to scale. It is 
clear that a great number of objects may be thus plotted from two 
stations representing the ends of a base line, and that if we know 
the length and azimuth of a base line, and the azimuths of the 
lines of sight from its termini, the elements of scale and orienta- 
tion will inhere in all the resulting work that goes to form a map. 
Used for the function described, the photographic camera is there- 
fore very aptly ca'ted the camera- theodolite. 

Adopting the same diagram to illustrate the mode of determining 
height by the camera-theodolite, we see the steeple, as observed 
upon from the point of view A, having the ray eA coming from 
the photographic position of the steeple as projected on the hori- 
zon line of the photograph taken from A. Draw from the point ^ 
the height of the steeple, as derived from the photograph taken 
from A, perpendicularly to the ray eA, and draw also the hypothe- 
nuse Ad. Any one intuitively perceives that the pictorial height 
of the steeple being ed at e, at the end of the focal length of the 
camera, its height at S, the horizontal position by scale of the 
stee])le, must be Sf, and that that by scale is the true height. The 
lengih of the line Sf may therefore be obtained numerically by 
applying to it the scale of the base, which may be the scale of a 
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scribed, on the respective horizons as plotted on the paper to 
become a map. 



Balloon photogrammetry has been practiced to some extent ever 
since the invention of the photographic dry plate. This method, 
however, has belonged rather to the sphere of reconnoissance than 
to that of surveying. When some prominent objects appear on the 
landscape, whose geographical relations to one another are known, 
the balloon photographic product may be of considerable value, if 
too large a circle has not been included by the camera ; and this 
method indicated, if the desirable conditions are strictly fulfilled, 
may be utilized to advantage if the resulting map is not required to 
be of rigid accuracy. When, however, such objects are very remote 
from one another, even when their geographical positions are 
known, the spherical aberration resulting from employing a large 
aperture of object-glass makes a product which cannot be regarded 
as of high value, one which cannot properly be dignified with the 
name of survey in the restricted sense of the term, and to which 
we should prefer to apply the name of reconnoissance. Without 
adjusted height for the camera, without near objects of known 
geographical relations to one another, to obtain orientation for the 
results, without precise regulation of the angular aperture of the 
object-glass of the camera, nothing can be produced by balloon 
photographic process that, in the restrictt^d sense noted, merits the 
name of survey. 

It is on account of my perception of this low estate of balloon 
photogrammetry that my attention is especially drawn to devising 
a method of applying the art upon true principles. By my method 
the balloon must be captive, not free, and being captive it may be 
made quite small, easily managed, and inexpensive, thus rendering 
its employment practicable for ordinary use, especially as, accord- 
ing to the plan sometimes adopted in the case of the military cap- 
tive balloon (to the consideration of which we shall presently 
come), the gas requisite for inflating the balloon can readily be 
carried under high pressure in metallic cylinders. 

The traverse line of land surveying is merely a zigzag course, 
consisting of stations, the angle between each successive three of 
which, and distance between each successive two, is measured. 
From these stations details of the terrene are generally procured. 



To enable a traverse line to form a portion of a general survey, 
there must be means adopted to place at least its initial and termi- 
nal points in relation to that survey, whereby all intermediate 
points fall into due relation with it. 

This premised, I will now describe how my plan for introducing 
precision into balloon phoiogrammctry could be applied in various 
useful ways for delineations of portions of the earth's surface. 

The appliances needed for carrying out the plan are a small 
spherical balloon capable of supporting a light photographic appa- 
ratus, swung in gimbals, and protected from injury in descent by a 
thin encircling cylinder of metal or of wood, A zone of cord 
would pass horizontally around the balloon, to which would be 
attached four equidistant guys of the size of codfish lines. A 
broad colored stripe would pass vertically around the balloon. 
From below the balloon would depend reophores enclosed in a 
graduated cord, the graduation serving the purpose of adjusting 
the balloon to any given height above the earth. The reophores 
would be electro-magneiically connected wiih the shutter of the 
camera, actuated from the ground by a small, but strong, galvanic 
battery. 

The balloon, being inflated, would be compelled, by means of 
the four equatorially fastened guys, to assume a position regulated 
as to height by the graduated cord. This height will have been 
lireviously determined uiiKin witVi reference to the scale of ih; n 
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angles and directions of the parts of the line successively submitted 
to its operation, as well as of delineating what it must perforce in- 
clude by the photographic process in the representation of the 
details of the subjacent terrene. In this method the end link of a 
given section of the line would have to be duplicated in the 
advancing survey of the line, so that the relations with one another 
of all parts of the line should be maintained. If, additionally, the 
azimuth of one of the links of the line were obtained, it would 
communicate azimuth to all the other links. But this method can, 
at best, be' recommended for nothing beyond the requirements of 
reconnoissance. 

The photographing of a link of a traverse line in the precise 
manner first described involves, of course, the necessity that the 
balloon and each of the two stations representing the link over the 
middle of which it is floating, should be intervisible. A similar 
condition, as between the two stations as viewed on the ground, is 
indispensable. It is evident, however, that if there are trees or 
other obstructions on the ground, the stat.ions might be intervisible 
below, and yet that each might not be intervisible with the balloon. 
Consequently, as not only these conditions but the condition of 
ample space for the management of the guys must be fulfilled, pre- 
cise operations with the balloon imply the existence of open 
ground, or ground substantially free from obstructions to sight. 

In proportion as the balloon is allowed to attain a greater and 
greater height, so as to include more and more of the earth's sur- 
face, the scale of the resultant map would become smaller and 
smaller, and the apparatus more and more unmanageable, because 
at a great height the guys cannot be maintained at the angles 
requisite to control its exact position. Therefore, it will in practice 
probably be found that heights of from three hundred and fifty 
to five hundred feet will be those most convenient for surveying by 
this method. 

One gain made by elevation is more than counterbalanced by the 
loss of the clearness of delineation that belongs to a large scale. 
It is evident that, at moderate heights, the photographic projection 
of an abrupt rise of ground or other object, as, for instance, a 
house, on the plane of the photograph is at a greater distance by 
scale from the vertical passing through the balloon than it should 
be as related to nature, but that, as the height of the balloon above 
the earth increases, this error proportionately decreases. There- 
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fore, for ihe moderate elevation that must be adopted for the bal- 
loon in order to manage it, we must, with broken surface, accept 
greater error in delineation than would attach to the same surface 
if greater elevation of the balloon were permissible. But we should 
be reconciled to this fact from the consideration that, even were it 
possible to manage the balloon at the height which would virtually 
eliminate the error of projection mentioned, the scale of the re- 
sulting map would be so small as to approach in character the 
results of a reconnoissance. Another circumstance should recon- 
cile us to the insuperable fact mentioned, and that is that there are 
thousands of square miles in our country where, from the very fact 
that the surface is essentially level, the optical difficulty attaching 
to moderate elevation for the balloon would not exist. 

Such a survey, by balloon photogrammetry, as that described 
could be very easily plotted by final process of photographic print- 
ing. In consequence of the fact that the balloon would be kept at 
a fixed height throughout a given survey, the scale of the links of 
the traverse line would be established through the photographic 
presentment of the length of those links. The scale of those links 
may also be fixed by the meastirement of them on the ground. So 
the photographic scale and the other scale may be made the same, 
and therefore they would be made the same. The traverse line 
having finally been laid down on helios paper, before the paper is 
sensitized, the riar>er would then lie sensitized, and the pnotogi 
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graphic apparatus, but to strain upward upon the controlling guys, 
because the attachment of the guys would be made to the equator 
of the balloon, and the weight of the dependent apparatus would 
be close to its periphery, and therefore to the centre of the spheri- 
cal figure of the balloon. In addition, for the purpose of increas- 
ing the stability of the balloon at the critical moment of taking 
a photograph, the operator would steady it with a gentle draught 
upon the dependent cord containing the reophores, at the precise 
point of time when he makes the electrical contact with the shutter 
of the camera. 

I here conclude the description of that one of my proposed ad- 
ditions to the art of photogrammetry which relates to precision of 
results obtainable from it for a continuous line of survey, and in- 
vite your attention for a moment to a method I suggest of using a 
similar captive balloon in a manner which would be useful in mili- 
tary operations. It need hardly be said that, whether captive or 
not, balloons have heretofore been used at great disadvantage in 
military operations, unless we except the use made of them for 
escape, with indirect reference to those operations during the recent 
siege of Paris. If the free aeronautic balloon passes over the 
enemy at such a distance as to make useful what can be observed 
from it, the glimpse is but transient, while its nearness and immense 
volume place it in great danger. If, on the other hand, a captive 
aeronautic balloon be used for military observation, it must ascend 
far from the enemy, to a height which measurably neutralizes the 
accuracy of the information sought. 

The use for military purposes of a modification of the small 
spherical captive balloon which I have described would be con- 
ditioned solely upon the circumstance that the wind should be blow- 
ing towards the enemy's lines. The only change in it from the one 
described, that would be entailed by its new purpose, would be 
that it should be mounted with a simple network similar to that 
which is used on the kite, and to which the string for flying it, 
fastened similarly to the way in which it is fixed on the kite, should 
be attached. This string, with which the balloon would be flown 
like a tailless kite, would contain ordinary filigree reophores, 
through whose instrumentality the photographic shutter of the 
camera would be controlled by the operator. Lying several hun- 
dred yards away, or even a mile or two, if desirable, outside of au 
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enemy's lines of circumvallation, or line of battle, with the wind 
blowing in his direction, the balloon could be sent up with ballast 
proportioned to the general elevation intended for its soaring over 
bis position. I have said " general elevation," because change of 
volume in the balloon, in accordance with the change of tennpera- 
ture, or incrtased weight on it, from an accession of moisture, pre- 
clude the possibility of calculating upon obtaining precise prede- 
termined elevation for the balloon. The weight of the string for 
the kngth to be paid out to the contemplated distance would of 
course enter into the amount of ballast needed to secure an 
approximately special elevation at a special distance. The distance 
to the enemy's position being known, and the vertical angle being 
taken to the balloon from its point of departure, when it is approxi- 
mately delivered at its destination, the exact remaining length of 
string, wiih allowance for sagging, necessary to pay out so as to 
cause the balloon fairly to dominate (he enemy's military works or 
line of battle, would at once be known by a simple computation, 
or could be taken from a (able of angles and distances. This 
operation being completely performed at several points along the 
opposing military lines, a series of pictures, at varying distances 
from front to rear, and from right to left of the enemy's position 
could be secured by means of the electro-magnetic attachment to 
the shutters of the photographic cameras, each individual one of 
which could take a number of pictures without replenishment of 
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Survey of the country for determination and description. I express here 
mj thanks to the honomhie Director of the Survey, Dr. A. R. C. Selwyn, 
for the opportunity of examining these important specimens. 

The first specimen consists of the skull, from the orhits to the muzzle 
inclusive, with the two dentary hones with teeth adhering to the inferior 
surface. The second specimen includes most of the parts ahsent Aromthe 
first. The muzzle and orhital region are wanting, hut the parietal and 
occipital regions are present, with the hasis cranii and palate ; parts of the 
quadrate hones and hoth mandibular rami nearly complete with teeth. 

The bones of the skull are dense and light, and some of them are pneu- 
matic. The sutures separating the premaxillary, maxillary and nasal 
bones are not distinguishable in the specimen, and both are considerably 
injured. There is a large subround preorbital foramen whose centre is a 
little nearer the superior plane of the skull than the alveolar border. It 
is separated from the orbit by a narrow isthmus. The frontal bone is 
very narrow between the orbits. The prefrontal forms a vertical convex 
crest on each side, as represented by Marsh to exist in the Megalosaurus 
nasicornis. The orbits are longitudinally widely parallelogrammic, and 
are of enormous size, equaling in long diameter the length of the muzzle 
in front of them. The postfrontal and postorbital elements appear to be 
fused, and form an L-shaped bone, whose horizontal limb is supraorbital, 
extending forwards over the orbit anterior to its middle, and terminating 
in an acute apex. The other limb is vertical and postorbital, extending to 
the jugal bone. A small piece on the inner side of the postfrontodrbital 
at its posterior angle on the superior face of the skull is of uncertain deter- 
mination. The maxillary diminishes rapidly in depth below the orbit and 
terminates a little posterior to it. The jugal overlaps it above, and prob- 
ably terminated at about the posterior third of the orbit, but the suture is 
not clear at this point. The frontal is supported below by two vertical 
elements posterior to the middle of the orbit. These closely resemble the 
corresponding pieces in Sphenodon, and are the postoptic* and epiptery- 
goid respectively. They are preceded by a vertical compressed element 
which corresponds with the orbitosphenoid of Sphenodon, but it is not 
perforate, and the optic foramen is posterior to it. It is elongate antero- 
posteriorly, and its anterior extremity is concealed anterior to the orbit. 
The postoptic is strongly concave at its anterior margin, and the inferior 
part of this border is produced anteriorly. The epipterygoid, on the 
other hand, is openly concave posteriorly, its inferior portion being di- 
rected posteriorly and enclosing a large foramen with the postoptic. The 
external face of the maxillary bones is rugose with fine ridges, and rather 
numerous foramina. The jugal extends well posterioriy, and increases in 
depth, but its posterior extremity is broken from the specimen. 

The mandibular rami are compressed, and the symphysis is oblique and 
ligamentous. The deutary bone is followed posteriorly above by a deep 
surangular, with rounded superior border, whose superior outline, though 

•For the definition of this element, see Proc. Amer. Philos. Soc., 1892. 
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convex, rises but litile nbove the lerel of the dentarj. The dentarv Ji 
produced below <t. On the Inner side U seen a large aplenial foramen, 
from which extcnda anteriorly a narrow Btrip. the splenial. The other 
borders of the foramen are formed by a Urge laminlform bone, the oper- 
cular of Cuvier, which eitenda 1o the superior border of the ramus, cut- 
ting nlT the (ICDlary posteriorly. It ig appareolly homologous with the 
inferior antcrinr part of the cnronoid. Fur the remaining parts of the 
DiHndibulnr ramus see the description ol the second specimen. The exter- 
nal face of the dentary is roughened and presents foramina which arr 
most numerous anteriorly, where they are connected by thallow groove*, 
like the rims lietween the holes of small Mammalia. Opposite each tootU 
is one or two shallow vertical grooves. 

The teeth have the usual Hcgalosaarlan form and have long roots suDk 
in very deep alveoli. There arc eleven present in the maxillary btme, of 
which the terminal ones arc rapidly reduced in dimensions. Fourteen 
teeth in the dentary bone which diminish In size at the posterior end of 
the series. The premaxillary teetli are lost, but none of those in the an- 
terior part of the dentary bone have the incisor-like character of those of 
the jienus .^.mblypodun of Leidy. The first tooth of the dentary is smaller 
than the second, and both hare more convex external faces than the teelh 
which succeed them. 

M,-a»uret,ienU of 8i:<iU Xo. 1. 

Total length of specimen ttOO 

Length (axial) to front liorderof preorbital foremen 140 

Length to anterior border of orbit 313 

l.eni.'1h to posterior 1>order of orbit 36d 

riical iliameter of orbit.. 
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foramina, one above the other, the inferior issuing in a deep groove or 
fossa. They are bounded externally by a broad vertical ala. Anterior to 
this ala are two other large foramina, one above the other, both issuing 
from fossse. One or both of these is the trigeminal. The middle line of 
the brain case is keeled below, except near and at the anterior extremity, 
where it is flat and is perforated by a transverse foramen. This is possibly 
a pituitarj' foramen, which thus penetrates the palatal roof as in the Opis- 
thocoelus Dinosauria as stated by Marsh. 

The rami of the mandible are pressed obliquely against the inferior 
aspect of the skull, but are separated far enough to permit the palato- 
pterygoid elements to be seen. These form a rather narrow, flattened rod 
ou each side the middle line, which extend to the robust basipterygoid 
processes, which look downwards. Each pterygoid then turns abruptly 
outwards with its edge downwards towatds the quadrate, but the speci- 
men does not permit me to discover whether it reaches that element or 
not. It sends a robust process to the inner side of the basipterygoid, thus 
extensively embracing it. The anterior part of the palate is invisible. 

The relations of the dentary and surangular bones are the same as 
in the specimen No. 1. This specimen shows that the angular and articu- 
lar are distinct elements. The angular is an elongate element, which is 
extensively exposed anteriorly on the internal face of the ramus, and then 
passes to the external face, terminating in an acuminate lamina below the 
articular colylus, but not reaching the angle. The articular is only de- 
veloped anteriorly on the internal border of the ramus, where it extends 
well forwards, extensively overlapping the angular. The surangular 
extends posteriorly to the borders of the articular coiylus, and spreads 
out below the articular as though it would enter into the composition of 
the angle of the jaw, which it does not. It is perforated by a round fora- 
men near its interior border, and its inferior face is separated from the 
external face by a prominent longitudinal down-looking angle. The artic- 
ular cotylus is transverse and is not bifossate. The quadrate contracts 
immediately above its condyle and is then broken ofi'in the specimen, but 
it probably has a rather slender shaft. 

There is a large foramen in the internal wall of the ramus which is 
bounded below by the articular. 

A singular bone occurs in both skulls whose position I cannot deter- 
mine. It is a slender, strongly curved cylindric cone, which rises from 
the posterior palatal region and turns upwards, outwards and then back- 
wards and a little downwards, with a compressed acute apex. It is not 
articulated with any element at the apex, which lies near the jugal bone, 
and its basal connections are broken away in both skulls. It is possibly a 
part of the hyoid apparatus, but if so it is difficult to identify it with any 
known element. The hypohyal is more appropriate tlmn any other, but 
I do not make any identification. 
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Meaiurem6ntt of SlruII Sa. t. 

Length of supraocdpltal on middle lino 170 

LengUi of supraoccipital laduding occi|^t&1 condjla 280 

Widih of baaioccipilal poBteriorly ISS 

Width of foramen magauni SS 

„, (verlic&l 40 

Diameters occpitol condyle } ,„„„^f^ ,0 

Width of diBUl end of quadisie 185 

Total leogthof mandibular ram ub 930 

Length of dentary at>ove 480 

Length of fourlb tooth from alveoltie 55 

Width of fourth tooth at alveolus 27 

SittoTj/.—I described this gigantic reptile in the Procoedlsga of the 
PhiUdeipiila Academy for October. 1876, from teeth derived from the 
LiLTumie formation of Montana, and sfYerwards (I. c. December, 1)176, 
p. 310), I described it more fully from a nearly entire dentary bone with 
teeth from the same region. This Individual did not dlSie^mucbindtmen■ 
sioos from those now described. 

Our ICDOwledge of the structure of the cranium of the carnivomuH 
Diuosauria has been very alonly acquired. Buckland and Mantell orig- 
inally knew only the mandibular rami, but Phillips much later obtained 
a maxillary bone. From lliese fragments be proposed a restoration on 
the basis of llie skull of the Lacerlilia, nilli bul a single postorbilal 
bar. In Ihls kind of rcstoralioo Prof. Owen coincided on the occasion 
of his description of another maxillary bone in the Quarterly Jonrnal, 
Geological 8oc. of London, 1683, p. 331. In a flgure of a 
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of the mandibular ramus omitted. In the present paper these omissions 
are mostly supplied, but a number of important problems remain to be 
definitely settled. See Trans. Amer. Philos. Soc, 1892, Vol. xvii, p. 17, 
where one of these is stated. I pointed out in 1866, when the genus 
Lslaps was described, and later, in 1869 (Vol. ziv. Trans. Amer. Philos. 
Soc), that it differs from Megalosaurus in the much more acute and com- 
pressed claws. I add that the present species differs from the M, nase- 
eomU of Marsh in the much larger and more anteriorly placed orbhs, and 
in the much smaller prerobital foramen. 

Figures of these remains will be given in the final publication by the 
Geological Survey of Canada. 



Addition to the Note on the Taxonomy of the Gentu Emys C. DumerU, 

By O, Baur, 

{Read before the American Philosophical Society, May 6, 1892,) 

In a discussion about the type of Emys with Dr. L. Hejneyer, this 
gentleman called my attention to the fact that, according to the Code of 
Nomenclature adopted by the American Ornithologists' Union, the type 
species could not be T, picta, because this species is not named by Brog- 
niart According to his view not only the name Emydee ought to be used, 
as originally introduced by Brogniart in 1805 (Emys Dum., 1806), but 
also one of the species enumerated by Brogniart taken as the type. Brog- 
niart mentions the following species with his genus Emydee: E. ferox, 
E, rostrata, E. matamata, E, bUara, E. peneilvanica, E. clama. In 1806 
Dum^ril referred the E. matamata to a new genus Chelus ; in 1809 Geof- 
frey E, ferox and E. rostrata to Trionyx, E, pensilvanica belonging to 
kincstemon Spix ; either E, luiaria or clauea has to be considered as 
type of Emydes. E, lutaria=T, orbictUarie L. being the common Emy- 
sflean form, ought to be taken as type of Emydee, and E. clausa = T, Caro- 
lina L. ought to be considered as type of Terrapene Merrem., of which 
Cistuda Fleming is a synonym. 
According to this we would have the following : 
Emydee Brogniart, 1805, 

Type, T, orbicularis L. 
Terrapene Merrem, 18:^0, 
Type, T Carolina L. 
Chrysemys Gray, 1844, 

Type, T. picta (Hemn. MSS.) Schn 
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Second ContTibttlion to tkt Slttdg of FiM-Lor* in ntBadtlphia 
and Vieirti^. 

Bg Bmrt PMUip». Jr. 

{Read before the Ameriean FhitoiopMeat Soeitty, Xarek IS, isas.'i 

SlOHS, POBTCHTS AKD OmXSS. 
SuDilay la alway B the best or the worst cUf of the week. 
If ooe HewB anything upon a garment Ihatb already on, it lisflarea 
that some aac will lell a falsehood about you. 
It 13 UDluchy to measure a child with ayardstick before it can walk. 
It Is unlucky to get out of bed left foot foremoat. 
It Is unlucky to count one's money, as It will atirely decresw. 



A servani who comes on Baiurday makes a short fluting. 
If a man dies suddenly, leaving any appointments uufulBlled, his gbost 
will keep them. 
It is lucky to dream of cicrcment. 
Children who pick dandelion s will urinate in their bed {pUtn-lif), 

e always well brought up and 
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Make a wish when a spotted horse is seen. 

It is anlucky to twirl a chair upon one of its legs. 

Crusts make whiskers grow. 

An M marked in the palm of the hand indicates good fortune. 

A woman who cuts bread into thin slices will make a poor stepmother. 

Scissors and other steel articles should be hid during a thunder storm 
to preTcnt a thunderbolt 

Touching a corpse prevents bad dreams of it. 

To dream of the dead is lucky. 

Nose itching means sight of a stranger. 

Heads of snakes never die until sundown. 

Eels put on the land turn to snakes. 

Never look over a person's shoulder into a mirror. 

A fork dropped foretells a male visitor ; a knife, a woman. 

When the wind closes a shutter a stranger is announced. 

If one drops a morsel in putting it to the mouth some one wants it 

If the first visitor to the house on a New Year is a man, good luck. 

Go to watch meeting New Year's eve to obtain good luck throughout 
the year. 

To rock an empty rocking chair will make angry its most constant oc- 
cupant 

A Scolchmaa should never give a Bible. 

Meeting eyebrows denote a contrary disposition ; likewise hard to trust 

Very light eyes denote a shallow, variable disposition. 

Blue eye beaaty, do its mother's du^ ; 
Blown eye ran away and told a lie. 

Te see the new moon over tlie right shoulder is lucky ; orer the left, 
unlucky. 

Two white feet look, well about him ; 
Three white feet, do well without him ; 
Four white feet and a wUte nose- 
Throw him to the crows. 

It is unhidEy, wlien walking with a person in the street to permit any 
one to pe« b^ween and divide you. 



It is nnlocky to pe« under a ladder. 

PBOG. MMEtL FHILOe. SOC XXZ. 138. 2 F. PSDTrKD HAT 90, IWL 
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If the by) hand Itches or bunu It la a sign of paying ont monef ; If the 
right, of receiving It. 

Birth, Dbath akd Mabbiaoe. 

Two spoons acddentaUy placed In the tm uacer rignillee a wedding. 
Rh jmea for brides-elect : 

Married in white, yon hare chosen all right ; 

Harried In gnj, yon will go br aw^ ; 

Married Id blaok, you will wish yourself back. 
A white animal entering foretells death. 
A. child born tkce downwards never lives. 
To drop & wedding ring from the finger tndicalea divorce. 
If you marry In May 
You will live a year and a day. 



Folk Hzdicimb. 

To cure fits in a cat one should hlte off a small piece of lis tail. 
Warts will be produced if one handles a ftog or a toad. 
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SsASOKB, Weather, etc. 

£vening red and morning gray 
Will send the trayeler on his way. 

A dried snake hung np in a draught will produce a rain. 
A star near the moon means a storm. 

The first three days of a month declare Hs character. 

On the second of July the Virgin Mary goes to visit her cousin Eliza- 
beth ; the weather on that day indicates the weather for the next six 
weeks, that being the length of the visit. 

A green Christmas means a white Easter. 

The departure and return of wild geese and crows announces winter 
and spring. 

When the white side of the leaves is exposed by the wind a storm ap- 
proaches. 

When the dandelions are closed there will be rain. 

In the spring there comes the blossom storm. 

There is always a heavy storm to fill the streams before they freeze. 

On the 2d of August comes the Lammas floods. 

Ember days indicate the weather of the seasons. 

The rain that makes large bubbles as it falls will be of long continu- 
ance. 

If it clears up at night, the next night will be raiuy. 



Further Notes on Fuegian Languages, 
By D, G, Brinton, M.D,, LL,D, 

{Read before the American Philosophical Society, May 6, i8g2,) 

Since the publication of my study on the Patagonian and Fue- 
gian dialects in the Proceedings of the American Philosophical 
Society (No. 137, 1892), several important vocabularies have come 
to my notice. 
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An Early Fubgiah Vocabulary. 

One of these is the oldest known collected on the shores of 
Tierra del Fuego itself, that of Pigafetta having been derived from 
the Tsoneca, on the main land of Patagonia. That to which I 
refer was collected by the French navigator, Jouan de la Guilbau- 
di^re, during a sojourn of eleven months in the Straits of Magellan 
during the year 1695. It includes about three hundred words and 
short phrases, and no part of it has been published. The MS. 
copy in my possession I owe to the courtesy of M. Gabriel Marcel, 
the Librarian of the Geographical Section of the National Library 
of France. As, however, he intends giving it publicity in the 
Compte-rendu of the Congress of Americanists, it will be sufficient 
to illustrate its character by a limited selection of words. These 
show that the basis of the tongue is Alikuluf, and it differs scarcely 
more from the Alikuluf of the present generation than do between 
themselves the vocabularies of that tongue by Fitzroy and Dr. 
Hyades in the present century. A few words belonging to the 
Tsoneca and the Yahgan may be detected, probably introduced by 
trading natives. In the vocabulary the bracketed words preceded 
by an A. are from the Alikuluf of Fitzroy. 

FuEGiAN (Alikuluf) Vocabulary of 1695. 
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Language of the Onas (Aonas). 

Up to the present time no linguistic material from Eastern Tierra 
del Fuego has been available ; and consequently the ethnic affini- 
ties of the tribes that live there have been but guessed at. 

Collectively these tribes are known to the Tehuel-het of Southern 
Patagonia as Yakana-cunnyf ''foot Indians/' as having no horses 
and but few boats, their journeys are made on foot ; while the Yah- 
gans refer to their territory as Onififty the ** land of men," whence 
the appellation *'Onas." 

The Onas are taller and stronger than the aquatic Yahgans and 
Alikulufs, who inhabit the Fuegian archipelago, and are described 
as in face and figure closely resembling the typical North American 
Indian (Popper). For this reason, apparently, it has been assumed 
by recent writers that they are a branch of the tall and large- 
limbed Patagonians north of the Straits of Magellan. 

This is the opinion advanced by Drs. Hyades and Deniker in 
their Report in Vol. vii of the Mission Scientifique du Cap Horn 
(Paris, 1 891). They acknowledge, however, that they had been 
unable to obtain any linguistic material on which to institute com- 
parisons. 

Such material has fortunately been secured lately by Dr. Poli- 
doro A. Segers, and he has printed a short vocabulary in the Bole- 
tin del Institute Geografico Argentine (Buenos Ay res, 1891), for 
which he claims exactness. It is printed apparently in the pho- 
netics of the Spanish alphabet, which, one would think, would be 
far from adequate to express the sounds of the language, if we may 
credit the statement of the English missionary, Mr. Brydges, that 
they are peculiarly harsh and guttural, '' resembling the soimds 
made by a person who is gargling with difficulty !" 

The location of the Onas is described in the Boletin above 
referred to, both by Dr. Julio Popper and Dr. Segers. The tribe 
is divided into a number of bands, in constant feud with each 
other, and all without fixed habitations. To the north, between 
the Bay of St. Sebastian and Cape Sunday, are the Parrikens, the 
Sheila and the Uenehke ; to the south, from about Cape Penas to 
the Straits of Lemaire, roam the Kau-ketshe, the Koshpijom and 
the Loualks. These differ among themselves in dialect, but not to 
such an extent as to be mutually unintelligible. The precise band 
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from which the following vocabulary was obtained by Dr. Segers is 
not clearly stated, but apparently from the Purikens. 

A slight examination of this list of words is sufficient to disprove 
the statement made by the writers of the Mission Scientifique du 
Cap Horn that the language of the Onas is a dialect of the South* 
ern Patagonian or Tehuelhet. 

Its affinities are much closer with the Yahgan, although perhaps 
not near enough to allow us to speak of it as a dialect of that stock. 

In the eighty-four words in Segers' vocabulary, I do not find the 
Yahgan correspondents for fourteen. Of the seventy remaining, 
twenty-three, or about one-third, are identical with the Yahgan or 
allied to it. Allowing for the very great difficulties in the way of 
a comparison of material such as I have at command, it is probable 
that with vocabularies carefully constructed on the same phonetic 
bases, and with correct identificaCion of objects, a closer relation- 
ship between the two stocks would be demonstrated. 

In the vocabulary I have placed the Yahgan equivalent in brack- 
ets, preceded by the letter Y. The Yahgan vocabularies I have 
employed are those of Fitzroy, Boveand the more detailed one in 
the Mission Scienttfique du Cap Horn. The bracketed words pre- 
ceded by Ts, are from the Tsoneca language. 

Vocabulary of the Onas Languagk, Tirrra del Fueco. 




1892.] 



253 



[Brinton. 



go out ! shoim, 

hair (in general )» eU\el (T. at^eUt^ 

all short hair), 
heart, sd-sa (Y. sa-skin), 
heayen, mata, 
hot, fwnushk. 
I, me, tag (Ts. ia), 
ice, UU. 

knife, a, d (T. cuUa). 
labial commissure, Uha-Uke, 
large, 0»«A (Ts. eAaitA). 
lie, a, Uke, 
mamma, iam, 
moon, amen, 
morning, vdnko, 
mother, teedm. 
mouth, eankin. 

nail, of finger, kaiu (T. galouf), 
neck, koitBl (T. kaouh^^ larynx), 
open, to, diepam. 
play, to, tal-ld. 
rain, «A«7i-mfi<A. 
ready, UihS-ieke, 
red, p&uUel. 
run, to, tta-alEA»». 



sad, e«A«a. 

saliva, eompS, 

sea, paieke ( Y. payaka, or Aayee^. 

shut, to, <^0m6. 

sick, jp^w^. 

sister, M-eA:e. 

skull,.'a2etota. 

sleep, to, (uhU (Y. ^UAa). 

slowly, laM, 

small, teA<?o2. 

smell, to, k6-9honuan, 

smoke, tel. 

snow, teu. 

soon, to-oA;. 

sun, anigke (Ts. gengenko), 

thanks ! pS-ieukomiamski, 

thick, kdMshS. 

thou, you, mo^ (Ts. ma). 

to^ay, fiki 

urinate, to, akketten (Y. ouaJbour). 

▼agina, pa-al, 

water, oten, 

weak, Uhe-uel. 

winter, s?ieuke, 

yawn, to, teAa-MoZ. 



It will be noticed that the personal pronouns are derived from 
the Tsoneca, while the words for bow, bowstring and arrowhead 
are Yahgan. This indicates that this weapon originated with them 
from the latter element of their population. 

The result of this comparison is to place the Onas nearer to the 
Yahgans than to the natives of the mainland. They are evidently 
a mixed people, not an independent stock, physically allied to the 
Patagonians, linguistically belonging in the main to the Yahgan 
group. 

YiiHGAN Vocabularies. 

A few words may be added on the accessible material for the 
study of the Yahgan language. Its grammar has been made the 
theme of an able analysis by Mr. Lucien Adam, and a vocabulary 
has been studied from the translation of the New Testament by Mr. 
Julius Platzmann. Both these rest on the labors of the English 
missionary, the Rev. Mr. Brydges. The same is apparently thQ 
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case with the quite extensive and satisfactory list of words presented 
in the MtsHoa Scietttifique thi Cap Horn. 

The authors of the latter point out the important fact that of the 1 

3O0 Yahgan (Tekenika) words collected by Fitzroy in 1830-32, 120 ' 

are wholly erroneous, most of them belonging to the Alikulnf 
tongue. 

In the report of Commander Giacomo Bove ^Patagonia, Terra 
del Fuoco, Mart AustraH, Parle 1, Genova, 1883), there is a Yah— 
gan vocabulary of 164 words. It also was obtained through the 
instrumentality of Mr. Brydges, and is satisfactorily accurate. 

The Hongotx Vocabularies. 

In my previous communication on Fuegian dialects, I quoted twa^:=3 
short vocabularies from a MS. in the British Museum said to be fnm^ 1 
the "Hongote" language, and which, from the paper forming ^^^ 
part of a record relating to Patagonia, I took to be dialects o^c T 
that region. 

This is the first opportunity I have to correct this error. Dr— -. 
Franz Boas has pointed out to me that one vocabulary is clearly*— ^ 

Salish, and must have been collected in Fuca strait on the north 

west coast. He thinks it may be the Songish dialect, a name — 
which remotely resembles "Hongote." How it came to form a^^ 
part of a mass of documents relating with this exception wholly to^^ 
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tute, London, England (186); Pennsylvania State College 
Agricultural Experiment Station (186). 

The following societies were placed on the Proceedings 
exchange list : Naturwissenschaftlicher Verein fur Schleswig- 
Holstein, Kiel, Prussia; American Institute of Electrical 
Engineers, New York, N. Y. ; Sociedad Cientifica Argentina, 
Buenos Ayres ; Agricultural Experiment Station^ at Blacks- 
burg, Va., Burlington, Vt., College Station, Tex., Geneva, 
N. Y., Agricultural College, Mich., Baton Bouge, La., New- 
ark, Del., and St. Anthony Park, Minn. 

Accessions to the Library were reported from the Govern- 
ment Observatory, Madras, India ; Osservatorio Marittiroo, 
Trieste, Austria; Biblioteca N. C. V. E., Home, Italy ; Essex 
Institute, Salem, Mass. ; Connecticut Agricultural Experiment 
Station, New Haven ; American Museum of Natural History, 
New York ; Agricultural Experiment Station, Newark, Del. ; 
Dr. Charles K. Mills, Philadelphia; Department of State, 
Bureau of Ethnology, Superintendent of Documents, U. S. 
Civil Service Commission, U. S. Lighthouse Board, Washing- 
ton, D. C. ; Agricultural Experiment Stations at Bryan, Tex., 
St. Anthony Park, Minn., Topeka, Kans. ; Sociedad Cientifica 
Argentina, Buenos Ayres, S. A. ; Deutscher Wissenschaflen 
Verein, Santiago, Chili. 

Dr. Ruschenberger read an obituary notice of the late Dr. 
Joseph Leidy. 

The decease of the following members was announced : Dr. 
D. Hayes Agnew, Philadelphia, March 22, 1892, set. 74; 
Ario Pardee, Hazleton, March 26, 1892, set. 82. 

The President subsequently appointed Dr. William Pepper 
to prepare the usual obituary notice of Dr. Agnew and W. A. 
Ingham that of Mr. Pardee. 

Prof. Cope presented a communication upon " Some Little 
Known Palaeozoic Vertebrates." 

On motion, Dr. Cope's paper on " The Osteology of the 
Lacertilia," offered at the last meeting for the Transactions, 
was authorized to be printed in the Proceedings. 

PBOC. AMEB. PHILOS. BOO. XXX. 188. 2 G. PBIICTED MAT 80, 1893. 



Pending oomination No. 1233 and new ootniDation No. lill 
were read. 

The Curators reported progresB id the matters committed lo 
them by resolution of March IS. 

The following resolutions oSered by Mr. Bachc at the last 
meeting then came up : 

BeiolTtd Tliat. if the fundi of the Sooioly permit, this room be now 
put in charge of a Coramitteo, for llie porpooe of recoiving such ireftl- 
ment as la its walls, ceiling and columns an accord witli the character of 
the Sodet;, and thut ilis Society instruct the Curatore to exclude from [he 
caBCS cverTthing but Buch printed mailer as ia desirable for rendy refer- 
ence, and fh)m the Qoor any articles which ore not coDduclr« to the 
prlmnrr purpose in this room of coavenienoe of the members of the 
Society. 

The first resolution, referring to the decoration of the room, 
was withdrawn, and, owing to the lateness of the hour, the 
further consideration of the second resolution was postponed. 

On motion of Dr. Ilaya, tho Ltbrariau was requested t<i re- 
move from their present place of storage the books, MSS., 
etc., belonging to the Society. 

The Committee appointed February 5, 1892, on the Colum- 
bian Celebration, was increased to five members, Dr. Ryder 
and Mr. Horner being added. 

Anil the Society was adjourned by the President. 



April 15 falling on Good Friday, no meeting of the So- 
ciety was held. 



Slated Meelin'j, May 6, 189£. 

Present, 8 members. 

Mr. Richard Val'x in the Chair. 

Letters were receivetl as follows : 

A circular inviting- subscriptions for the erection of a mon- 
iraciit to Prof, G. A, Ilirn, in Colmar, Alsace. 
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Program of the First Anniversary of the Tacoma Academy 
of Sciences, April 28, 1892. 

A circular letter from the Mas^ D'Oaxaca, Mexico, an- 
nouncing the death of M. le G^n^ral Mariano Jimenez, Gouy- 
erneur constitutional de TEtat de Michoacan d^Ocampo, 
February 28, 1892. 

A letter from Mrs. Caroline Lewis, Secretary of the Loan 
Exhibition in connection with the University Lecture Associ- 
ation, Philadelphia, returning thanks to the Society for the 
loan of the busts of La Fayette and Franklin. 

The following donations to the cabinet were received : 

A photograph for the Society's album from Charles E. 
Sajous, M.D., Philadelphia. 

A framed engraving of David Rittenhouse, LL.D., by 
E. Savage, Philadelphia, 1796, after the portrait by C. W. 
Peale, from Miss Emily Phillips. 

Letters of envoy were received from the K. K. Astrono- 
misch-Meteorologisches Observatorium, Triest, Austria ; Bath 
and West and Southern Counties Society, Bath, England; 
Department of Science and Art, London, England ; Depart- 
ment of the.Interior, Washington, D. C; Museo Nacional de 
Buenos Ayres. 

Letters of acknowledgment of diploma were received from 
Rt. Rev. William Stubbs, Oxford, England ; Prof. E. Mascart, 
Paris, France ; Marquis Antonio De Gregorio, Palermo, Italy ; 
Sir George G. Stokes, Cambridge, England ; Mr. Charles God- 
frey Leland, London, England ; Mr. John Fulton, Johnstown, 
Pa.; Prof. Henry Willis, Philadelphia ; Dr. W. J. Hoffman, 
Washington, D. C. 

Letters of acknowledgment were received from the Royal 
Society of Victoria, Melbourne (136); Colonial Museum, 
Haarlem, Holland (186); Dr. Aristides Brezina, Vienna (136); 
Prof. Peter P. v. Tunner, Leoben, Austria (136) ; Gesellsohaft 
fur Erdkunde, Prof. F. Reuleaux, Berlin (186); Royal Saxon 
Society of Sciences (128, 185) ; Dr. Julius Platzmann, Leip- 
zig (136) ; Union Geographique du Nord de la France, Dooaii 
France (96-130 and Catalog, Parts i-iv) ; £Scole National* 



D'Agrieulture, Moutpellier, France (136); Editors of Cosmos, 
Profs, Abel Hovelacque, Emil Ijevaaseur, Marquis de Nadail- 
lacClSS); Prof. E. Mascart, Paris (131-136); Pbilosophical 
Society, University Library, Cambridge, England (136); 
Yorkshire Geological and Polvtecbnic Society, Halifax, Eng- 
land (13ti); Zoiilogical Society (Trans, xvi, 3 and 130-136), 
Royal Society, R. Astronomical Society, Linnean Society, 
Royal Institution, Geological Society, R. Meteorological Society, 
Prof, William Crookes, Dr. William II. Flower, Sir Kawson 
W. Rawson, London, England (136) ; Mr. Samuel Timniins, 
Arley, Coventry, England (136); Natural History Society of 
Northumberland, etc., Newcastleon-Tyne(136); Geographioal 
Society, Manchester, England (96-130 and Catalog); Royal 
Society, Royal Observatory, Edinburgh (138); Mr. Hamiltoa 
A. Hill, Boston, Mass. (134); Harvard College, Cambridge, 
Mass. (Catalog, Part iv); Mrs, Helen Abbott Michael, Phila- 
, delphia(136, 136); Agricultural Experiment Station, Newark, 
Del. (135, 136); U. S. Naval Institute, Annapolis, Md. (136); 
U. S. G(iolo-ical Survey, W.ishid-tOQ, J). C. (13(;]; Rev. 
Henry S.O.sborne, Oxford, 0.(136); State Agricultural Col- 
lege, Manhattan, Kans. (136); State Uiiiver3ity,»Iowa City, 
la. (LSI, 136); Oalifornia Academy of Sciences, S^n Fraucis(;o 
(136) ; Texas Agricultural Experiment Station, College Sta- 
tion (135, 136 and pams.); Must^e de La Plata, Argentine 
Republic, S. A. (13;')); Mr. Everard F. im Tliurn, Georgetown, 
British Guiana, S. A. (136). 

Letters of acknowledgment (137) were received from the 
Geological Survey, Oitawa, Canada ; Hon. J. M, Le Moine, 
Quebec ; Sir Daniel Wilson, Canadian Institute, Toronto ; 
Bowdoin College, Brunswick, Me.; Historical Society, Society 
of Natural History, Portland, Me.; Prof. C. II. Hitelicock, 
Hanover, N. H.; Vermont Historical Society, Moutpelier; 
Amherst College Library, Amherst, Mass.; Museum of Com- 
parative ZDulogy, Prof. Alexander Agassiz, Mr, Robert N. 
Toppao, Cambridge, Mass.; Institute of Technology, Boston 
Society of Natural History. Ma>is. Historical Society, Athe- 
najuin, Messr.«. Thomas M, Drown, Hamilton Hill, Robert C. 
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Winthrop, Boston ; Mr. James B. Francis, Lowell, Mass.; Free 
Public Library, New Bedford, Mass.; Dr. Pliny Earle, North- 
ampton, Mass.; Essex Institute, Salem ; Prof. Elihu Thomson, 
Swampscott, Mass.; American Antiquarian Society, Worces- 
ter, Mass.; Prof. George F. Dunning, Farmington, Conn.; 
Conn. Historical Society, Hartford ; N. H. Colony Historical 
Society; Prof. James Hall, Albany; Prof. W. Le Conte 
Stevens, Brooklyn; Buffalo Library; Prof. Edward North, 
Clinton, N. Y.; Profs. T. F. Crane, J. M. Hart, B. G. Wilder, 
Ithaca, N. Y.; University of the City of New York, Histori- 
cal Society, Amer. Institute of Electrical Engineers, N. Y. 
Hospital, Amer. Museum of Natural History, Profs. J. A, 
Allen, Daniel Draper, R. W. Raymond, J. J. Stevenson, 
W. P. Trowbridge, New York ; Vassar Brothers' Institute, 
Poughkeepsie ; Oneida Historical Society, Utica ; Prof. Henry 
M. Baird, Yonkers ; U. S. Military Academy, West Point ; 
Dr. Charles R. Dudley, Altoona, Pa.; Dr. Robert H. Alison, 
Ardmore; Prof. Robert W. Rogers, Carlisle; Hon. Eckley 
B. Coxe, Drifton; Profs. J. W. Moore, Thomas C. Porter, 
Traill Green, Easton ; Mr. Andrew S. McCreath, Harrisburg ; 
Mr. John Fulton, Johnstown: Linnean Society, Lancaster; 
College of Physicians, Engineers* Club, Library Company of 
Philadelphia, Numismatic and Antiquarian Society, Academy 
of Natural Sciences, Wagner Free Institute, Messrs. Cadwala- 
der Biddle, Arthur E. Brown, S. Castner, Jr., Robert Patterson 
Field, William W. Jeflferis, G. deB. Keim, Benjamin Smith 
Lyman, James T. Mitchell, Robert Patterson, Franklin Piatt, 
Theodore D. Rand, J. G. Rosengarten, Coleman Sellers, Wil- 
liam P. Tatham, D. K. Tuttle, Louis Vossion, Ellis Yarnall, 
Profe. John Ashhurst, Jr., E. D. Cope, F. A. Genth, Jr., H.D. 
Gregory, Benjamin Sharp, Albert H. Smyth, H. W. Spangler, 
Admiral Macauley, Drs. D. G. Brinton, John H, Brinton, 
George Friebis, Charles A. Oliver, C. N. Pierce, W. S. W. 
Ruschenberger, William H. Wahl, Philadelphia ; Prof. John 
F. Carll, Pleasant vi He; Rev. G. W. Anderson, Rosemont; 
Dr. John Cur wen, Warren, Pa.; Philosophical Society, Messrs. 
Philip P. Sharpies, Washington Townsend, West Chester; 



Agricaltural ExperimeDt Station, Newark, Del.; Mr. William 
M. Canby, Wilmington, Del.; Mr. Isaac C. Martindale, Camden ; 
Free Poblic library, Jersey City ; Proft. Charles W. Shields, 
0. A. Young, Princeton ; Va. Historical Society, Richmond ; 
Mr. Jed. Hotohkies, Staunton, Va.; University of Virginia, 
Leander McCormick Observatory, Dr. J. W. Mallet, Univer- 
sity of Virginia; West Va. University, Prof. J.C. White, 
Morgantown, W. Va.; Prof. Lyon G. Tyler, Williamsburg, 
Va.; U. S. Naval Institute, Annapolis, Md.; Maryland Insti- 
tute, Peabody Institute, Baltimore; Agricultural Experiment 
Station, College Park, Md.; Agricultural Experiment Station, 
Baleigh, N. C; Georgia Historical Society, Savannah ; 
University of Alabama, Tuscaloosa ; Prof. E. W. Clay- 
pole, Akron, O.; University of Cincinnati, Cincinnati 
Observatory ; Journal of Comparative Neurology, Granville, 
O.; Rev. Henry S. Osborn, Oxford, 0.; Dr. Robert Peter, 
Lexington, Ky.; Athenseum, Columbia, Tenn.; Prof. J. L. 
Campbell, Grawfordsville, Ind.; Purdue Experiment Station, 
LaFayette, Ind.; Col. William Ludlow, Detroit, Mich.; Acad- 
emy of Natural Sciences, Davenport, Ia.j Iowa State Univer- 
sity, Iowa City ; Agricultural Experiment Station, State 
Historical Society of Wisconsin, Madison, Wis.; University 
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guedocienne de Gteographie, Montpellier, France; M. J)4Ar6 
Pector, Paris ; Bath and West of England Society, and South- 
em Counties Association, Bath; Yorkshire Geological and 
Polytechnic Society, Halifax, England ; Royal Meteorological 
Society, British Association for Advancement of Science, 
Solar Physics Committee, London ; Natural History and Phil- 
osophical Society, Belfast; Philosophical Society, Glasgow; 
Mr. Horatio Hale, Clinton, Ontario, Canada ; Marine Biolog- 
ical Laboratory, Boston ; Public Library, Salem ; American 
Antiquarian Society, Worcester ; Yale University, New- 
Haven ; Historical Society, Buffalo ; Columbia College, His- 
torical Society, Prof. J. A. Allen, Hon. Seth Low, New York; 
Penna. State College, Harrisburg; University of Pennsyl- 
vania, Mercantile Library, Prof. Albert H. Smyth, Drs. D. G. 
Brinton, Charles K. Mills, C. A. Oliver, W. T. Parker, Messrs. 
W. S. Baker, Henry Phillips, Jr., Philadelphia ; U. S. Naval 
Institute, Annapolis; Johns Hopkins University, Baltimore; 
Department of the Interior, U. S. Coast and Geodetic Survey, 
Bureau of Ethnology, Dr. A. C. Peale, Washington, D. C; 
Elisha Mitchell Scientific Society, Raleigh, N. C; General 
Society of the Sons of Revolution, Savannah, Ga.; Society of 
Natural History, Cincinnati ; Academy of Science, St. Louis, 
Mo.; University of California, Berkeley ; Academy of Sciences, 
Mercantile Library Association, San Francisco ; State Board 
of Agriculture, Lansing, Mich.; State Historical Society, Fre- 
mont, Neb ; University of Nebraska ; Observatorio Meteoro- 
logioo-Magnetico Central, Mexico; Museo Nacional, Buenoe 
Aires, S. A.: Agricultural Experiment Stations: Hanover, 
N. H., Amherst, Mass., Uniontown, Ala., Lexington, Ky., 
Knoxville, Tenn., Agricultural College, Mich., Madison, Wis^ 
Topeka, Kans., Las Cruces, N. M., Brookings, S. Dak., Tucson, 
Ariz. 

Mr. Bache read a paper on " Civil and Military Photo- 
grammetry." 

A paper by Prof. Daniel G. Brinton, entitled "Further 
Notes on Fuegian Languages," was presented. 



Frof. Cope presented a paper " Oa the Skull of the Diao- 
saurtan Ltelape Incrassatns." 

A paper by Prof. G. Baur (Worcester, Mass.), entitled 
" Additional Note on the Taxonomy of the Genun Emys," wa» 
presented. 

Pending nominations Noa. 1238 and 1241 were read. 

The following report of the Curators was presented and ita 
oonsideration was postponed. 

In response to the resolution of the Society, In wUcb tho Curators are 
instructed to slate the nature of the Society's coltecdona &( present housed 
outside ot this H&11, together with the space they would occupy fr prop- 
erly displayed, we have to report as follows : 

1. Coins at Memorial Hall, deposited about 1878. The collection is 
small, probably not Ave hundred pieces. These could be easily diiiplayed 
In a case such as that now at the southwest corner of this meeting room. 
There is, however, a fine oak cabtnet belonging to the Society, at present 
in chaise of the Namlsmatic Society, wliich is of ample capacity, and 
could be utilized if necessary, 

2, The Poinsett and Keating (xtllectlons of Mexican and other objects. 
These comprise abouttwenty-elghthundred objects of arcbeeologica] inter- 
est. The combined collection Is perliaps unique In some reapecis, and 
was deposited at the A.cademy of Natural Bdences in 1818. We beliere 
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Stated Meeting, May W, 1S9S. 

Present, 24 members. 

President, Mr. Fraley, in the Chair. 

Correspondence was submitted as follows : 

A letter from the Committee of Philadelphia Councils on 
tlie Columbian Celebration at Chicago, in 1893, requesting 
the loan of certain articles owned by the Society was read and 
the consideration of the subject was postponed. 

Letters of envoy were received from the Geological Survey 
of India, Calcutta; K. P. Meteorologische Institut, Berlin; 
K. Leopoldinisch-Carolinische Akademie, Halle a. S. ; K. 
Sachsische Gesellschaft der Wissenschaften, Leipzig ; Soci^^te 
de Physique et d'Histoire Naturelle, Geneva, Switzerland; 
Royal Statistical Society, Zoological Society, London, Eng. ; 
Geographical Society, Manchester, Eng. ; U. S. Coast and 
Geodetic Survey OflBce, Washington, D. C. 

Letters of acknowledgment were received from Captain 
Richard C. Temple, Mandalay, Birmali (135); Comit<5 Geolo- 
gique de la Russie, St. Petersburg (136) ; Socictc Hongroise de 
Gt^ographie, Budapest (96-130, and Catalog, Parts iiv); Prof. 
A. E. Nordenskiold, Stockholm, Sweden (136) ; Prof. Senat 
G. Capellini, Bologna, Italy (132, 133, 134, 135) ; Naturfor- 
schende Gesellschaft des Osterlandes, Altenburg, Germany 
(136); K. Geodiitisches Institut, Berlin (96-130, 136, and 
Catalog, Parts i-iv) ; Redaction der Naturwi&senscliaftlichen 
Wochenschrift, Berlin (136) ; Naturwi&senschaftlicher Vercin, 
Bremen (136); Verein fiir Erdkunde, Dresden (136); 
Wetterauische Gesellschaft fiir die Gesammte Naturkunde, 
Hanau (135); Bibliothek der Astronomischen Gesellschaft, 
K. Sternwarte, Prof. J. Vic^tor Carus (135), Dr. Caspar 
Ren^ Gregory (136), Leipzig; Academic Royale des Sciences, 
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LisboD, Portugal (181-134); Eatomologioal Society, London 
(136); Prof. JameaGeikie, Edinburgh (136); Natural History 
Society, Sir J. W. Dawson, Montreal (137) ; U. S. Institute of 
Science, Halifax, N. S. (137) ; State Library of Massachuaetts, 
B<M!ton(137); R. I. Historical Society, ProvideDce; Franklin 
Society, Provideoce, B. I. (137); Yale University, New 
Uaven (137); Academy of Sciences (137); Editor of the 
Popular Sci'^nce Monthly, lUevr York (119, 131, 133); N.J. 
Hislorical Society, Newark (137); Prof. L. B. Hall, Haver- 
ford, Pa. (137); Mrs. Helen Abbott Michael, Mesara. Thomas 
M. Cleeman, Louia A. Scott, Philadelphia (137); Patent 
Office, Anthropological Society, U. S. Coast and Geodetic 
Survey, Departments of the Interior and Agriculture, Naval 
Observatory, U, S, Geological Survey, Mr. William B. Taylor, 
Profs. S. F. Emmona, Herman Haupt, C. V. Riley, Charles A. 
Schott, Rt. Rev. John J. Kcane, Dr. W. J. Hoffman, "Wash- 
ington, D. C. (187) ; Agricultural Experiment Station, Baton 
Rouge, La. (137); Lick Observatory, Mount Hamilton, Cal. 
(137); Prof. Daniel Kirkwood, Riverside, Cal. (137); Prof. 
George Davidson, San Francisco, Cal. (137) ; Sooiedad Cien- 
tiRca "Antonio Al>»te," Mexico (137); Museo Michoacaoo, 
Morelio, Mexico (137); Colorado Scientific Society, Denver 
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Allen, Mr. Edward L. Youmans, New York, N. Y. ; Mr. 
William J. Potts, Camden, N. J.; Messrs. William S. Baker, 
Henry Phillips, Jr., Philadelphia; Interstate Commerce Com- 
mission, Washington, D. C. ; Academy of Science, Mercantile 
Library Association, St. Louis; Colorado Scientific Society, 
Denver. 

The following deaths were reported : 

Dr. C. A. Dohrn (Stettin), May 5, 1892, set. 87. 
August William Hoffman (Berlin), May 6, 1892, set. — 

The minutes of the Board of Officers and Council were sub- 
mitted and the following preambles and resolutions therefrom 
were read and considered. 

Mr. PhOlipe mored : 

**Whena$, This Society did in the year 1843 celebrate the Centennial 
AnniTersary of its foimdation by a series of addresses, meetings, recep- 
tions, exercises, etc, upon the 25th, 26th, 27th, 28th, 29th, and 3(Hli 
days of May, the resalts of which were published in a special volome of 
over two hondred pages ; and, 

** Whereas We are approaching Uie Sesqol-Centennial Anniversary of 
the same aospidoos erent ; therefore, be it 

"IU$oUed, That the Soddy will celebrate the same ia a worthy and 
becoming manner. 

"iSetabed, That the President be atitborized to appoint a Committee oi 
five members to make all neoesaary arrangements for the same and with 
fall power to act» and that the President be as o/Uio a member of said 
Committee." 

The preamble and resolntioiis being considered hy the 
Societj were ananimoaslj agreed to. 

The Preadeat sabsequeotlj appointed as said Committee 
Messsu Heorj FhillipBy Jr^ Chairman^ J, Sergeant Pri/^, 
Daniel G. Brinton, Bidiard Vaox and William V. Keati»$r. 



Pending iKMninadoos Nog. 1233 and 1241 were read, sp^/keri 
to and balloted for. 

New nominadoo No. 1242 wa^t read. 
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The following report and resolutions were presented by Hr. 
Williams : 

Your Committee, appointed under a resolution passed as followa : 
" RetoUed, Tli»t& Committee of tbree be appointed bftbe President to 
coDsidcr and report to the Bontely upon the advisability of an annual 
grant for lliu purpose of aiding ttic publication or assuming the entire cost 
uf publisliing tmnscripts of the Babylonian tablets on deposit in tbe 
Museum of tbe University of Pennsylvania " 

iias the honor to report that the coliectton of clay tablets inscribed ie 
cuneiform from the Temple of Bel at NilTer, now deposited in Ibe 
Museum of the University of Pennsylvania, numbers nearly seven 
thousand specimens imd constitutes the most important collection of 
this character in the country, and one of the most important in 
the world, ranking ttiird among such collections. The consecutive 
character of these temple archives, the long period they cover, 
and their complete and varied character, render tbeir publicittiun 
of the utmost Importance to the world of learning, while the circumslanoe 
tiiat similar records are frequently repealed render it possible to give a 
fair summary by publishing portions arranged In selected series, by 
dynasties and with reference to the subjects treated. It is therefore prac- 
licablc to publish successive volumesof these texts, each of which shall be 
complete in itself, anU which do not necessarily Involve the publication 
of others in the series, though the value of all will be greatly increased 
by the publication of the whole. 
Tlie first cuneituru) text was published by the East India Company In 
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The publication of the firRt volume presents therefore a single issue on 
a subject of the utmost importance to sound scholarship, a credit to 
American learning, and a work which will not see the light by private 
enterprise. Your Committee feels that this is a case which appeals 
directly to this Society, coincides with its past policy, and is certain to 
add to the value and importance of its Transactions. On inquiry it 
appears that a sum nearly sufficient for this expenditure can be secured 
out of this year's appropriations, and the remainder can be provided for 
out of next year's income. The Transactions offer a medium in all . 
respects suitable, its page being of the proper size and the method of 
publication enabling the volume to be issued separately and should the 
series be continued, they can be numbered consecutively. Your Commit- 
tee therefore recommend the passage of the following resolutions . 

** Resolved, That it is the sense of the Society tiiat the publication of the 
cuneiform texts transcribed from the tablets in the Museum of the Uni- 
versity of Pennsylvania be begun by the publication of a single volume, 
ivithout committing the Society to the publication of successive volumes 
in the series. 

** Resolved, That this volume be submitted for approval to the Publica- 
tion Committee of the Society and be issued by the Committee as a part of 
the Transactions, due reference being had to future publications in the 
series, if the same shall be determined upon in due course under the rules 
and order of the Society." 

Talcott Williams, 
J. Sergeant Price, 
Patterson Du Bois, 

Committee, 

After a discussion the resolutions were adopted, and also 
a third resolution offered as an amendment by Mr. Martindale : 

Resolved, That the sum of $500 in addition to the amount already appro- 
priated for the publications of the Society be granted in order to further 
the publication of the texts referred to in the foregoing report. 

The deferred business of the Society was taken up and con- 
sidered, and the following resolution offered by Mr. Bache, was 
considered : 

Resolved, That the Society instruct the Curators to exclude from the 
cases in the meeting room of the Society everything but such printed 
matter as is desirable for ready reference, and from liie floor any articles 
■which are not conducive to the primary purpose in this room of conveni- 
ence of the members of the Society. 

After discussion, the motion was voted upon and lost. 



The report of the Curators presented at the lost meeting of 
the Society was read. 

The following motion of Dr. Morris, oKred March 18th, 
was tlmn taken up »nd ounsidered. 

- liiiolval, Tbal the SetreUiries l>c requested to uk from tbe Academy 
III' N;ituru1 Scienc<», the Niioiianintic and Antiquarian Socloty >ad the 
llislurical Solely, tliL- return of all ibe srUcles belonging to this Bocdetj 
thut urc DOW deposiiod with ihcm." 

And after discussion the portion relating to the depoEnt of 
the coins o( the Society with the Kumismatic and Anti- 
quarian Society was withdrawn. 

Tlie following resolution was then oSered as an amendmcDt 
by Mr. Williams: 

Jitfihed, Tliiit tiic reralution be referred to the Uunton with instmc- 
lioiiH to report u plita for culiilogiug and labeling the PolUMIt and 
Keating Cullecljon, and of placing it where it will boat aem the purpoaea 
of ethnological study. 

The amendment was agreed to by a vote of 13 to 7. 
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On the Mutual Relations Between the Orbits of Cirtain Asteroids, 



By Daniel Kirkwood, Riverside, Cal. 



(Read before the American PJttlosophical Society, September S, 1S92.) 

The present writer, several years since,* called attention to the fact that 

in some parts of the asteroid zone the orbits of particular members liave 

a striking resemblance to each other. These significant coincidences have 

been regarded by astronomers as worthy of study, and, in addition to the 

binary and ternary clusters pointed out by the writer, others have been 

designated by Tisserand,t of Paris, and by Monck, of Dublin. | These 

groups, according to the former, cannot be regarded as chance arrange- 

ments. "A glance at the list," says Mr. Monck, ''will show that the 

resemblance frequently extends beyond a single pair and embraces what 

may be called a family — a circumstance which is known to occur in the 

case of comets also.'* The writer's list (which might be extended) is as 

follows : 

Groups of Asteroids. 



Names. 



i 



TZ 



I. 



{ 



11. . 



(106) 
(104) 
(171) 

(«2) 
(287) 
(212) 

(86) 
(305) 
(34:>) 
(223) 
(268) 



Huberta . . . 
Hermione . . 

Dione 

Clymene . . . 
Ophelia .... 

Erato 

Silesia 

Medea 

Semele 

Vera 

Kosa 

Adorea 



8.4580 
3.4535 

8.1670 
8.1560 
3.1554 
3.1241 
3.1190 
8.1157 
3.1015 
3.0973 
3.0966 
8.0937 
3.0853 



0.1103 
0.1255 

0.1788 
0.1407 
0.1142 
0. 1766 
0.1217 
0.1013 
0.2193 
0.1927 
0.1975 
0.1206 
0.1285 



60 16' 
7 36 



8 290 45' 
357 86 



4 
2 
2 
2 
3 
4 
4 
4 
5 
1 
2 



88 
53 
33 
12 
40 
16 
47 
26 
11 
59 
25 



25 
62 

148 
89 
65 
66 
29 

104 
27 

106 

184 



67 
80 
81 

16 
18 
10 
37 
48 
35 
48 
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Naxes. 


a 


' 


in. 


f(a38)Hypati8.... 
1(191) Kolgft 


2.9081 
2.8067 


0.0876 
0.0870 


IV. 


f (1) Ccrea 

\ (337) CEclestina . . 


3.7078 
2.7807 


0.0768 
0.0788 


V. 


r(U6)8irona 

J (878) Paulina.... 
i(S18)LilBea 


2.7ese 

2.7575 
2.7508 


0.1438 
0.1831 
0.1437 


VI. 


(206) Hersllia . . . . 
(a03)Pompei.... 

(160) Unn 

(301) Bavaria . . . . 


2.7999 
2 7376 

2.7387 
3.7258 


0.0889 
0.0687 
0.0624 
0,0860 




r (97) Clolbo 

I (3) Juno 


2,8708 


0.251)0 




2.668a 


0.3579 


VIII 


f (249) Asporlna... 
" I (218) Bianca 


2.6947 
2.0G58 


0.1050 
0.1155 


IX. 


f (06)Maia 

\ (37) Fides 


2.6464 
2,0440 


0.1768 
0.1750 


X. 


f (193) Ambrosia .. 
l(184)Sopi.roByno 


2.S758 
2 5017 


0.2854 
0.1165 


vr 


1 (70) EurvDoiup . 


2,44aS 


0,1046 
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Further Notes on the Beioya Dialects ; from Unpubihhed Sources, 

By Daniel G. Brinton, M.D., LL.D. 
(^Read before the American Philosophical Society, October y, i8p2.) 

Last spring the Librarian of the Lenox Library, Mr. Wilberforce 
Eames, called my attention to a manuscript in that collection, with 
the following title : ** Arte de lengua de las Misiones del Rio Napo 
de la Nacion Quenguehoyos, y idioma general de los mas de ese Rio, 
Payohufites, Genzehuates, Ancoteres, Encabellados. Juntamente 
tiene la doctrina Christiana en dicha lengua y en la del Ynga. A I 
remate, ' ' 

It is *a duodecimo of seventy-five leaves, complete, clearly writ- 
ten, and dated at the close **Mayo 4 de 1793-*' It begins with a 
brief exposition of the grammatic principles of the language, and 
follows with a vocabulary of about 1 700 words, covering 34 leaves. 
At the close are versions of the Doctrina in the same tongue and 
in the Kechua. Through the kindness of Mr. Eames I had op- 
portunity to examine the MS. carefully, and to make from it a 
number of extracts which enable me to present the subjoined 
sketch of the language. 

The stock to which it belongs is one concerning whose gram- 
matic character the material hitherto available has been quite 
meagre. In a former contribution to the Proceedings of this Soci- 
ety I have shown that what are distinctively known as the Rio Napo 
dialects belong to the Betoya linguistic stock, and are affiliated 
with others which can be traced over ten degrees of latitude, from 
3*^ south to 7° north latitude. 

The dialect presented in the present MS. is a comparatively pure 
and well-marked member of the stock, and is nearly related to the 
Correguage of the head waters of the Caqueta and Putumayo rivers, 
of which vocabularies have been published by different travelers. 

By Hervas, and a number of other writers who have copied from 
him, these Rio Napo dialects have been classed with the Zaparro 
stock, with which they have no relationship whatever. 

Nouns. 

Nouns are usually employed with suffixes denoting relation which 
allow them to be arranged with a resemblance to declensions. 
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Following the analogy of the Latin Grammar, the author presents 
five such declensions of masculine and feminine nouns, with some 
variations for neuters. The endings of his oblique cases are as 
follows : 

Case Endings. 

Oeniiioe, eo, gue, ye, que, ye, he. 

DattDt, ni, ni, ni, p», iii, ni. 

AceuiaUve, nam, U, U, U, U. 

AbluUve, pi, pio, nam, pi, pio, pi, pio, ani, pi, are, arti, pi, na. 

The plural is formed by reduplication, or by the general termi- 
nation tea or cea, which means "all ;" or gua/t; or, for inanimate 
objects, na. 

The ablative suffix, // ox pio, is instrumental; are signifies ac- 
companiment. 

The termination na or nam of the accusative indicates motion. 

The following example of a noun of the first declension will be 
a sufficient illustration. 

Sigua-ye — music. 





PlNViVI.AR. 


Plural. 


Num., 


tigunye. 


tigunytzea. 


Gen., 


.iSuaro. 


»igvaq\inaz 


Dat., 


iig'iacaai. 


liguanizea. 


Acc, 


tiSllacoaam, 


lijuatezea. 




1892.] ^73 [Brinton. 

animate from the inanimate classes. Nevertheless, such a distinc- 
tion is clearly recognized in the tongue ; and also the distinction 
between rational and irrational beings. 

The termination pi indicates animate rational beings, singular or 
plural ; as, pain pi raye, some people are coming. 

The termination guati or huati {guay or huay)^ is the plural for 
animate beings, whether rational or irrational, masculine or femi- 
nine; as, Quito huati, people of Quito, romi-huati or nomio guay, 
womenfolk. 

The plural termination for inanimate beings is na; as, zonque^na, 
the trees. 

Other plurals are irregular. 

Pronouns. 
The same forms serve for both personal and possessive pronouns. 

I, my, yt or ye-^i. 

Thou, thioe, thy, mve. 

Thou thyself, mut^refpa. 

That one (masc), Aa, or an, or hcLon, 

That one (fem.), A/Km, or aon^pi. 

She, y-o. 

"We, our (masc. and fem.)» fnay* or yeque, or yequepi. 

You, your (masc. and fem.), muaa. 

They, their (masc. and fem.), imbue. 

Examples : 

My clothing, ye-ca. 

Thy wife, mue-rezo, or mue-nexo (from exhe, wife). 

It is my son, yeque qiva-e. 

Numerals. 

1, Tey (masc); teo (fem.); only one, teirepa (one itself). 

2, Cayapa. 

3, Toazumba, 

4, Cajezea (2 with plural termination). 

5, Teente (hand). 

6, Teyentetey (hand -f 1). 

7, Teyente cayapa (band -\- 2). 

8, Teyente toazumba (hand -f 3). 

9, Teyente eaeeea (hand 4- ^)' 

10, Oaya ente, or caya huend (two hands). 

11, Caya ente-tey (two hands -\- 1). 

15, Toazumba-ente (three hands). 

16, Toazumba-ente-tey (three hands + ^)' 
20, Caesea ente (four hands). 
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PABTrCLKS. 

Like other languages of this class, much of the force of the ex- 
pression depends on the use of certain particles, employed as pre- 
fixes, suffixes or infixes. The following examples will suffice : 
Hua, causative, ai, I smell (t observe an odor), ye tii. 

1 smell (I cause an odor), ye huatl. 
Eagi, eipressee deatre or wish. 

Cono, to drink ; eono-eagi, I want to drink. 
Caye, bas ao Imperaiive sense. 

J«r4. to cut ; ytri-t-eaye, to order to cut. 
Mapay, indicates negation. 

He comes, ragge; he comes not, ray-mapay-ge. 
Que, CO, ne, niare particles of interrogation. 

Terms of CoNSArJCUiNixv. 
A number of these are given, but their distinction is not well 
explained. 

My father, ye-aque, or hueaque, or aqma. 
My mother, ye-aeo, or hucaeo, or aeoma. 
My son (child), ye-mnmagae. Tern. 
My grandfather, ye co-e, or neneo-i 
3Iy graDdmoilicr. ye-eoe-o, or nrni 
My uDcle, ye-pereque. 
My anni, yc-pueeo. 

On the use of these the author adds the folic 



ye-tenque, fern. jit-ttn»- 
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Pluperfect. 
I had loved, ye oy paa, etc. 

Future. 

I shall love, oysi'ye. We shall love, onuiyeque, 

Thoa wilt love, oygen mue. You will love, oinimusa. 

He will love, oysipiyan. They will love, oycipiyan guati 

Imperative. 
Love thou, aynfmue. 

Verbs can be formed from nouns or adjectives by adding the 
particle^*/ as, 

Smoke, pia; it smokes, piagi. 

The Lord's Prayer. 

1. May ague matemote payque. 
Our father heaven-M is there. 

2. Mue mami oisique pae. 
Thy name be sacred. 

3. Mue payqaero rauyena. 
Thy kingdom come. 

4. Mue yeye neqique paye. 
Thy will on earth rule. 

5. Omnje s^huay matemote neeique paye. 
Even as thy holiness in heaven (and) on earth rules. 

6. Aunre yure omansepi mayni iniigen. 
Give to eat to-day as to us each day. 

7. 3fay eoayrosere huaneyeyen. 
Our sins pardon. 

8. Omaje may huanienuu. 
Even as we pardon. 

9. Tin huatimainre coayocere. 
Those who us sin against. 

10. Coayoyete mainre tantahe. 
Doing evil us keep from. 

11. Zea coayete mainpi pirahe. 
All evils us from deliver. 

Notes, 

I. Matemote appears to be a locative reduplicated form from 
emue^ above; payque^ to be in a place. 

3. FayquerOf from/fai», man, master ; qurro, place or town; /<///- 
yena, from raye, to come. 
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4. The phrase "Creator of heaven and earth" is translated 
mattmott yejare neiiquete. 

5. The words ntgique paye seem to be repeated by error, 

6. Aunre, from aunne, to give to eat, derived from anye, to cat ; 
insigen, from sia, day; another word for day is munfe; both are 
evidently from ii(e or emt, sun. 

7. Coayocere, sins, from coa or gua, bad. 

8. Huanienuu : the vocabulary gives huaneyeyt, to pardon. 
10. Coayoyt or coayozt, evils ; coayeleyoye, to commit sin. 

ir. Pirahe, deliver; so in the Signarse, " Deliver us, O Lord," 
mainpi pirahe may ague Dios. 

The following is the version in " Encabellada," given from the 
Mezzofanti Collection in Teza's Saggi Inedilt He Lingue Americatte 
(Pisa, 1868): 

May akt malemote payque mue mami, oyctqae page mue paykera : mnyni 
raygen maa yeya netigae paya etanie yaxana, tnattntoU yoygi, Zia omun- 
etpi aunTt mayni incigeii ; may quayeyocera gttaniyenigen ezanU may 
qaayeyocthvatire guaniytnicltaha ; quaytyoU maypi jriraygen tiaquaqua- 

ehaeera mayni rebaygen. 

It is evident that this is the same dialect, but a version by a dif- 
ferent liand, in which a varied phraseology has at times been 

adopted. 
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Ears, caxoTO. 

Eat, to, anyt, 

£gg (raw), huajetia, 

(cooked), quacojezia. 
Enemy, juajo pain, or guato pain. 
Eyes, nanqua, or nancoca. 
Face, zi-a. 
Father (spiritual), pain. 

(natural), jaque, or vacaque. 
Feather, ea. 

Female, romio, or nomio. 
Finger, mono. 
Fire, toa, 

to light a tire, toare zoanu. 
Flesh, meat, huay. 
Flower, zaza. 
Flute, hetuhue. 
Foot, nenye, or neneaye. 
Foretell, to {by mB.g\c),fdniare cay e. 
Forehead, ziatarapue (see "Face," 

- Belly "). 
Go, to, zaiye. 
Green, huaxe. 
Guacamayas, ma (= red, from the 

color of the plumage). 
Hamack, Aam, or hamxe. 
Hand, hente. 

right hand, heja gente, 

left band, avi gente. 
Head, ziumbue. 
Hear, to, hachaye. 
Heart, ahvLe, 

of animals, zeme, 

of inanimate things, joyo. 
Heat, burning, n(;e. 
Horn, of animals, xexo. 

as a wind instrument, ruruliue. 
Hot, raea. 
House, hue. 

new house, mama hue, 

old house, punca hue. 

to build a house, hue enene (see 
"To make"). 
Husband, eg?ie, or paque, oryohemue. 



Image, idol, toyaee. 

Iron, quena. 

Jar, qua euro 

Kill, to, huaye. 

Know, to, quachaye. 

Lake, lagoon, zitara, or copora, or 

Lance, spear, huy. 

Light, toa, or zeunze toa (=fire). 

Lion, mayay. 

Maize, hea, or hueha. 

young, huinia hueha. 

pounded, cata tea. 

roasted, jarose tea. 
Make, to (hacer), yoye, or nene. 
Male, emue. 
Man, pain, or Iiain. 
Master, paque. 
Mat, punti. 
Milk, (7^6. 
Moon, niandg, or pain. 

the moon shines, naneg meagi. 

full moon, nana tubetotagui. 
Mother, aco, or buc<ico, or haeoma, 

or jacore. 
Moutb, heopo. 
Nail, of finger, coo. 
Name, mami. 

Name. to. to call, cuymiane. 
Navel, zumjupue. 
New, mama. 
Night, nami. ■* 

Nose, uncuepue, or aqueeUy or un-eye. 
Old man, aypue. 
Old woman, ayo, or punq-yo. 
Pardon, to, huaneyeye, or ^au^«. 
Parrot, Aue^. 
People, person, pain. 

hostile people, guato pain. 
friendly people, voipain. 
Perisb, to, cJiaye, or xuxu ehaye 
Place, ronue, or quero, or taco, or 

rare. 
Poor, yehui. 
Pretty, ayreo, or aydeoge. 
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lUin. beo (= water), 

it mine, oaooi. 
Red, ma. 

bright red, mala-g. 
Relation, male, t"3q>t4, 

(enmie, zo^m. 
R(M(], ma-a. 
Knund, cahiia, 

Bull, hAii, or nRil, dt jruenn oe'ta, rtr 
oa. or t*iw. 

to Biill, ami pfgen/tgt. 
6coq)ioii, ptjnp. 
See. 10, itiayt. 
Seed, grain. e<t. 
Serrnni, t\tivt., jnya. 
Bli,iman, priast, niniapiin (sec "To 

foretell"). 
Should em. ete. 
Silver, rthua. 

Bla, eoa-yoyit (see " Bttd "). 
Bleep, to, MM. 
Snell, to, yei/f-gt, 
Bmall, llltle. urim/ini-i. 
Smoke, ;'/.', 
Soul. >'.«« (see ■■Hciiif;. 



Btone, giMno. 
Siranr, taj/ajuintt. 
Sun, K^i?, or «ni«. 

the sun rises, nQ« nfrnfi^/f. 
Talk, to, A-iM«y#, or nofaeai/t. 

BiKucli or worils, cat/*. 

IflD gunge, coca. 
TliltT. riu(t7iM. 
Tiger, agrif-iia]/ (see '■ Wood*. 

"Dog"). 
Time. rim. 

Tdlmcco, mJUtU. 

ia powjer. Xta, or wia marta. 
To-dny, gure. 

Tont-ae, ilia. tetMn«, t^mrj/o. 
Town, villiige, quera, or Uko. < 

Tiiriptif (nee "Plnce"). 
Turtle, co/iut, orpuco, or tazfya. 
Urine, iwnn. 
WHter, oco. 

drinking water, otoraea. 

clear water, eotttage otQ. 
Weiglil. TfqTirxi. 
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On Ihe r/.yh»,!ai!i of t/u- Verhhral.i. 

By K. V. Cope. 

{lie.id /ii'fore the Aimru-ifi P/dlosoiihical Sociely, October 7, !S0:.) 

1 li;ivo tnvcptl the ori.ijin* of Ibo llamtuiiliii to llie Tiieroniorous replilT^= 
.if 1 lie Periiiiiin l-[>iicIi, for tin- fi.llnwin^ reasons. The Iiiller ijicliule Ihi- 
I'dycnsimrlii, <'o1yli>9Huriii, Procolopliiininii iind perhaps other onler^. 
Ill liiilh l■la^«^■-i (liiTL- 13 .ml)- one jioslortiitiil iirrli of the skuil, and llii- 
is llie zyiToiiiiUic. In liiHh (execptini; Prolollieriii and rrocoloplionin:i t ) 



the corocord element is nT reduced size, and \e coSssiBed wiih the scnpulQ. 
In bnih (except Coiylosuurin) (lie capilular srliculalioti of the riba Ib (n- 
lerceotrnl. In both, the humerus has dislnl coodylea nod epicondylot, 
and there is an entupicondylar rommcn in the Pelycoanuria aa In the 
lower Hnmniklia. Thu pnalerbr font ia constructed in the Pelycusauria 
nimnst exactly like ihat ot the Pmioilieria. The sinjile occipilitl coiidyle 
i)f the reptiluB is uot foitnd in Ibc Mammallit, but in some of the Lncertilin 
(Uroplalts, Gecco) there are two condyles, the median {bBaloceipital) 
portion of the single condyle being rudimenial. The Pelycosiiuria could 
not, however, have given origin to Ihe Prototheria, since in that sub- 
Mass of (nnmmnls there is a well -developed contcold. But in Ihe Proon- 
loplionina thrs clement is developed as in ilio Prototheria. Moreover, 
the Pelyco«auria and the Procolophonina have Ihe interclavicle, wliich 
is an element of memhrunoua origin, while in Ihe Protothorta we hdve 
the corresponding carllkge bone, the epislernum. This element ia pres. 
ent in Ihe Permian order of the Colyloeouriu. which Is netirly related 
to the PelyeoEjaiirin. This order baa, however, single-beaded ribs, apring- 
iog IVom the diapopliyBes, which Is not usual in the Mammalia, But 
in some Cotyloaauria tlie diiipophysea are short, and in the Monolre- 
mata The poslcervical riba are single-hended, su this character may not 
prove an Insurmountahle one. It ia evident that the Mammalia were 
derived from some type proltably referabie to a Permian replilian'orUer 
of llie TheromorouB series, although to which one is not yet known. 

The Reptilin liave been supposed by Hccchel to have taken their origin 
fiom the Butrachia. I have indicated that it ia probable that the 
Bnirachlnn order, nhicli stands in this relation to the Reptllia. la the Etu- 
bolomeriuftlie Permian epoch. This conclusion rests on the following 
consiJeralions. The Reptilian order of the Cotylosaurln approaclies the 
Bairachia of the subclass Slegocephall In the overroofing of the pos- 
terior regions or the skull ; In the presence of vomerine leelh, and in the 
absence of obturator foramen of the pelvis. In some Cotyloaauria (Dia- 
declidie) liie stegoeephalian intercalary bone of the skull ia well devel- 
oped. But in the Ciilylosauria. the vertebral column consists mainly of 
centra, white in ibe Siegocephali it consists entirely or partly of inter, 
centra. But In the Embolomeri tlie centra are well developed, and are 
larger than the intercentra anterior to the pelvis. Hence thit ifl the only 
order of Slcgocepball from which the Reptllia could have been derived. 

Hreckel derived the Batracbia from ihe Dipnoi (Dipneusla). and I fol- 
lowed him in Ihia belief, being strengthened in it by Huxley's asctipliou 
uf an autoslylic suspenaorlum of the mandiblu* to both divisions. Tliis 
pbylogeny is questioned by Pollard t and by Kingsley ] who woald see 
the ancesiry ofthe Batrschia in tlio Crosaopierygian flslieson erabryologi- 
cal grounds derived from a study of Fulypterus. In support of ibeir 
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view! would cite Ihe absence of the maxillary arch In the Dipnoi, ftnttflsfDll 
development in (iie Stegocephali, wlilcli are the ancoatral BiitraclilB, Ttie 
large iluvclopment of the dorsal and aaai &0E in tlie Dipnoi ii not 
favorable lo ilie UfeckeliHD view ; nor do the .paired flns approach aa 
nearly to [ho limbs oT Batrachia as do those of some otiier fishes. It has 
been shown by Huxley that thee uspeasorl am of theDatracbiaishyoslylic 
in its earliest stages, and that it becomes aatostyllc at a later period ot 
development. Tlie Bdtrschla may then have originated from a Iiyostjlic 
TeleostomouB flsli; i'. e., one with complete maxillary arch. Among 
Teleostomata we naturally look for forms with limbs which approach 
nearest the Bairachian type, and in which mcdiau flns are feeble or want- 
ing. Such are the Rhipldo pterygia, which include the famlliea of Holop- 
(ychildte, TrisllcbopteridtE, Osteolepididie, Cffllacanlhidffi and perhaps 
some others. These families, except ihelaBi, aboundedin ihe waters of the 
Devonian period, at tlie time when the ancestors of the Batrachia also 
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BegnicDlatloD, Ibebasioccipila) elemeutbei3g conspicuous. Tliefliisareall 
primitive, and Ihote of all otiier lypes of fishes mighi hare been derived 
from tliem. Opposed lo iliis estiniale of their relstion tr> oiherrerlebraies 
is the fact that tUey have not been ;et found prior lo Ilie CutboDiferous 
period. But our knowledge of the flsheH of the Devonian is yet very 
Imperfect. The types sntesiral to the Pisces must have existed in the 
Silurian, and forms 'which may veil have lulflllcd Ibis lunction have 
been discoTcred there. 1 refer lo the Agnatba, which have been traced lo 
the summit of the Devonian. The Silurian Agnatba are the Pterasp- 
ridids, which display ilie lowest type, and the Cephalaspididii', and these 
were succeeded by ihe Plericlitbyidre la the Devonian. There is a wide 
gap between these forms and any of tlie fishes, and noibing can be 
affirmed plausibly whh regard to the phylogeny. There are superficial 
resemblances between the dorsal and ventral dermal scuta of tlie Ptcrich- 
tbyidte and the Arthrodirous Dipnoi, but there Is no considerable affinity 
between those divisions. 




The extinct Agnatba agree with the existing lampreys in the absence of 
loner Jaw and pectoral (scapular) arch, and both must be traced, in accord- 
ance with HEeckel's phylogeny, to the Acranla, which is now represented 
by the ampbioxus (genus Branch lost on la). This order isessily the ancestor 
of existing Vertebrata, and shows points of resemblance to both Tunicala 
and worms. It hastKen suspected by Dolirn to have undergone degenera- 
tion, which may have been the case, since this phenomenon is so abun. 
dantly enhihiiedby both Tunicsta and worms. It is not difficult to believe 
with Kowelewsky, that the Acranla were derived from the Tunicala. 
Semper has suspected, on the other baud, that the ancestors of the 
Vertebmla are to be found in the Annelide worms. 



Cope.J ■'W^ lO,.!. 

On Somt FoiiHi t'n tht EinetogeiutU of tkt Ltmbt of V«rUhratt*. 

By B. D. Cope. 

(Read bffort the American PhUeinpMeal Soeitlif, Oetober 7, WW.) 

Tbe followlDg paper la designed to supplement some omiaslons from mj 
previous dUcussLun of ihis subject in the memoir "On ttke HecLanical 
Causes of the Origin of Ihc Hard Parts of tbe Hammalitt."* 

I. TB£ SEOMKSTATIOK of the CBlKOPTBRTaiDM. 

The Bcgmentation of tlie limbs in the Vertelirata la a simple mechanical 
problem. Paleoutologj and embryology concur In proving that tbe 
limbs origloated in primitive folds in tlie external integument, and that 
llivir conuecliou with the internal skeleton n'as of later accomplish- 
ment. At first free, Ihey sought points of support on the skeleton, but 
did nnt lose their free mobility wbea Ibis contact was attained. Appro- 
priately (oiho mechanical coDditioDsofrigidlty and fleiibility necessary to 
their use in A fluid medium, they vere originally composed uf slender rotls 
whicli were segnicnied by interrupiiuns ui suitable polais. The articula- 
tions of llic tin rays of fishes have been made tbe subject of an interesting 
research by Ryder, wbo finds ibera to be fractures, due to flexures during 
motion in tbe water medium.^ Tbe limb of laud vertebrates (the chirop- 
terygium) ivas derived from one of the lorms of flns (rbipidopieryglum) 
of water veriehnites. This is tlie simple type of primiiive fin displayed 
by Ibe Paleozoic Tel eoslomi of the superorder Rbipidoplerygla. Whether 
tlie EubdlvisiciDS uf the chirn pterygium, the propodial, melapodlal and 
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the knee forwards. This diversity is clearly due to the diverse positions 
of the functioning regions. Tiie opposite extremities of the alimentary 
canal, the posterior including the exits of the urogenital organs, requires 
that the fore limbs should bend forwards, and the posterior limbs back- 
wards. And the constantly recurring necessity for the exercise of these 
flexures must necessarily have developed the appiopriate articulations 
in preference to all others. The terminal flexure, that of the wrist or 
ankle, has been evidently due to a similar mechanical cause; viz., the 
flexure due to pressure of the weight of tliebody on the terminal segments 
when in contact with earth. The distal segments are the most 
slender in all types, and least able to maintain a linear direction under 
pressure, hence, they have flexed easily and thus the line of separation be- 
tween leg and foot had its origin. 

II. The Origin op the Crests of the Humeral Condyles. 

I have already pointed out (op. cit.) the kinetogenetic origin of the tongue 
and groove articulations in the Mammalia. 

An excellent example is furnished by tlie elbow joint of the Quadru- 
mana and Diplarthra. In the lower Mammalia, including the Carnivora 
{op. cit, PI. ix, fig. A), the distal end of the humerus presents a submedian 
groove which receives the ulna, and on the inner side of it, a more or less 
convex surface, which is applied to the head of the radius. The coronoid 
process of the ulna is narrow and its dense bounding walls impinge on the 
broad face of the humeral condyle in flexion and extension, and transfers 
to it the force of impact when the foot strikes the ground. In either case, 
strong pressure has been brought to bear on the humeral condyle and it 
has yielded to the denser body of the ulna, thus forming the groove in 
question. In such Mammalia, the effect of the head of the radius on the 
humeral condyle has been similar and in the same direction, i. e., up- 
wards. The dense edges of the former have impressed themselves on the 
latter, while the unsupported middle portion has yielded in the direction 
of gravity, and the result is what we find, i. e., a cup-shaped surface of the 
head of the radius, and a convexity of the humeral condyle, adapted to it. 

Among specializations of the elbow joint, I call attention to two. In 
the Quadrumana, the head of the radius, probably owing to continued 
supination of the manus, occupies a position at the external side of the 
coronoid process of the ulna, and impinges on the outer part of the con- 
dyle of the humerus. The concavity of its head and the convexity 
of the humeral condyle are visible as before, but a prominent tongue or 
keel, which has been called the intertrochleur crest, separates the ulnar 
and radial surfaces of the humerus. (Fig. U). This keel occupies the 
groove or interval which separates the head of tlie radius from the coro- 
noid process of the ulna. It is plain that we have here anotlier tongue 
and groove joint, produced by the mutual adaptation of imriB, under 
strain, pressure and impact. The other extreme of eU>ow Joint is fonnd <" 
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tbat of tbc diplarthrouB UngulaU (Fig. E). Here the Ucad of the radius, 
nliile relaiDlDg Its normal poaiiioii oa ibo Inner aide of the forearm, U 
extended to the exierniil side of the ulna and even beTond it, adapting it- 
self to the eniire width of the humeral condyles. The same etructure ii 
found tn tlie specialized forms of both serfea of Diplarthra, the Perino- 
dactyla and Aniodacljla. Tliis expansion of the head of the radina ap- 
pears to be in direct relation to tlie duratkta through long geologic age* 
of tlie impacts wblch have affected the limln of these, the ewiflest of the 
HainmaJia. Tbat the head of the radius should be spread so as lo fli Ibe 
entire surface of ilie humerus as an etli-ct of continued impact, seems to 
I>e a mechanical nccessitj. But In addition to Ihis we And a tongue-and- 
groove adaptallou in which the crest (which I have called the trochlear 
crest), articulates with a groove in the head of the radius. The internal 
articulation of the humerus with the radius bas tbe usual form, convex 
and concave disiad. The trochlear crest marks the eilernal border of 
the olecranar groove of tbe humerus. But tbe external part of the 
humeral condyles Is converted into a roller wblch is set off from tie 
trochlear crest, by the abrupt comreciion of Its diameter ; while the cor- 
responding part of the head of the radius projects toQt it esacil;. 

A probable explanation of ihe form of this roller may be derived from 
a conaideralioa of the altnoBt identical structure of the metapodio-phalan- 
geal articulation in the Arllodactyla. Tbe internal and external aides ot 
Ihe diaial melapodial condyles are not similar i a character very dlsiincL 
in tbe Artiodactyla (t'ig. E). This is simply due to the unequal pres- 
sure exerted on ihe two extremities of the condyle by the phalanges, ow- 
ing to Ihe divergent direction of the digits when serving as a support. 
In tbe distal end of tlie humerus, llie same effect is seen, the external 
part of tbe condyle nearly resembling the correaponding part of the meta 
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ported by the external bones of the carpal altf tarsal series respectively. 

The reduction of the external digit deprives thfrt^xternal bones in question 
of their share in the support of the general weigpt,iand consequently relieves 
them of impact, which now passes through tht longer median digits which 
remain. The median digits, on the other hand, support the radius and tibia 
through the medium of the carpus and tarsus, and it is these elements, 
therefore, which function in the use of the limb. We have here an evident 
illustration of the effect of disuse in effecting the atrophy of an element, 
and of use in increasing the size and complexity of an adjacent element of 
the same organism. No other explanation seenas possible, for the ele* 
ments which are reduced and those which are enlarged are subjected in 
every other respect to the same conditions. 



On False Elbow Joints, 
By Prof, E. D. Cope, Ph,D, 

{Read before the American PhUoiophical Society, December £, 1892,) 

I have in various papers formulated and defended the hypothesis that 
the peculiar characters of the articulations of the mammalian slielelon are 
due to mechanical causes operating throughout the ages of geologic time.* 
I bad previously traced the succession of these modifications from simple 
reptilian types, through various stages, to the highly specialized and 
mechanically perfect structures seen in the higher Mammalia. The 
series of forms revealed by paleontologic research is so complete as to leave 
little doubt in the mind as to the manner and cause of their origin. The 
theory thus derived, which I have called kinetogenesis, depends for its 
demonstration on two assumptions. The first is that living osseous tissue 
is plastic, and is therefore readily modified in its form by impacts, strains, 
friction, etc. ; and the other is that one which is necessary to all evolu- 
tionary liypotheses, that acquired characters are inherited. I do not pro- 
pose to discuss here the latter proposition, but I desire to offer some 
evidence in support of the former. Marey tells up,f as a result of a study 
of pathological conditions of articulations, that " after dislocations the old 
articular cavities will be filled up and disappear, while at the new point 
where the head of the bone is actually placed, a fresh articulation 
is formed, to which nothing will be wanting in the course of a lew 
months ; neither articular cartilages, synovial fluid, nor the ligaments 
"which retain the bone in place." 

Specimens demonstrating the truth of this statement of Marey are also 

• Origin of the Fittest, 18-87, p 368 el seg. ; " The Mechanical Origin of the Hard Paris of 
the Mammalia," American Journal qf Moryholojy, 1869, y. 148. 
t Animal Mechanism, 1874, pp. 88, 8<J. 

PBGC. AMBR. THILOS. SOC. XXX. 139. 2k. TRINTED J.\N. G, 1893. 
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demoiistnittve of the truth of the doctrine of klnetogeDcsis. Two such 
hAve reccatlj come under my observation — both of them cfues of disloca- 
lion of the elbow joint. One of these is that of a man (No. 1888. Wiitar 
and Hyroor Museum of the University of Peansylvsnia), where the 
cubitus Ih luiaied backwards. The oilier Is that of a horae, where the 
cubilUB Is luxated outwards, -which I owe lo the klndnCBS of Dr. William 
B. Werntz, Vet., of Fbiladelpbla. These specimens are especially 
Instructive as exhibiting tho diOereot effects of different luxations of the 
same articulation. 

SHOW of Man. 

The human elhow, for which I am Indebted to the authorities of the 

Uoivenilty of Pennsylvania, la so dislocated as to have allowed l:Itle 
flexion and cxlenalon during life, but the radius retained rotary motion. 
The humeral condyle rests on the ulna anterior to the coronold process, 
and the head of the radius is In contact vilb the posterior side of the 
external cpjcocdyle. It has resulted In consequence of the abnormal 
position of the liumcrus, that a new coronuid process has developed as 
far anterior lo the true coronoid as the latter is anterior lo the olecranon ; 
and that a new humeral cotylus has appeared between the two coTonolds 
whose fundus is considerably elevated above that of the old one. In 
consequence of the contact of ibe head of the radius, a deep cotylus hss 
been formed on the posterior face of the external epicondyle and adjacent 
part of the condyle of the humerus, which Is well adapted lo the radial 
head. From both of these new cotyli I removed a layer of articular 
canilngc, and the osseous surface is as smooth and dense as those of 
norma! ariiculalions. The edges of the cotyli are not as smooth as 
nf llie normal, but disnljiv the greater or lesser ii 
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Elbow of a none, 

I am iD formed by Dr. Werntz that the horse with dislocated elbow 
lived for about two years after the accident, in the country, dying of 
pneumonia. It used the leg (the left one) to a moderate degree, walking 
on the extremity of the hoof, with the elbow everted. 

It results from the dislocation, that the internal part of the head of the 
radius was in life without opposing humeral surface. The trochlear crest 
of the humerus rotated inside of the median ridge of the head of the 
radius ; and the interior roller of the humerus projected freely within the 
internal border of the head of the radius. The external border of the 
humeral condyles corresponds to the trochlear groove of the head of the 
radius, which, of course, it does not fill. Since the internal face of the 
olecranar process rotates on the external epicondyle of the humerus, it 
follows that the external fuce of the olecranar process has no contact and 
was unused. 

The mechanical result of this position of the parts is as follows : The 
internal side of the olecranar process develops friction on the external 
surface of the external epicondyle of the humerus. The trgchlear crest 
of the humerus produces the same along the inner side of the median crest 
of the head of the radius. The expansion of diameter of the internal 
roller of the humerus produces friction on the internal edge of the head of 
the radius. 

The structural result may be divided into two divisions : first, those 
developed at points of contact of the parts thus abnormally brought 
together, and second, those which appear at points abnormally sepa- 
rated. 

Class First. (1) A large new facet is developed on the posterosuperior 
aspect of the external epicondyle of the humerus (la. Figs. 1 and 3), 
which lies in an arc continuous with that of the external roller (or con- 
dyle), and whose surface is directed downwards and outwards. It occu- 
pies the usual position of the external flexor metacarpi muscular inser- 
tion, which is in the normal humerus a truncate oval, looking down- 
wards and backwards. This surface has been almost entirely removed, 
the posterior lace of the lateral rib of the humerus terminating below 
in an obtuse acumination, instead of the form described. The form of 
the new facet is not entirely due to the planing down or absorption of 
this region. The external epicondylar fossa is filled with exostoses, of 
which a large one in a superior position contributes material for the 
inferior part of the new facet. The posterior rib of the humerus is also 
exostosed so as to present a rough surface of greater transverse extent 
than in the normal humerus. This mass overhangs the new olecranar 
frtcet, forming a guide to its free extremity in rotation, the latter thus 
running in an open groove. Thus is further luxation in a measure provi- 
ded against. 

(2) The internal half of the humeral facet of the olecranar process is 
narrowed, and its prominent internal rim rounded off; and it is con- 
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tinued to lliu rndinl aniculnr surrace, instead or bciog Eeprtraleil by an 
iuicmipiion as Bcun in ilic norma) horss. Id cxieoBion nnd flexion ttic 
prominent pnslerinr border of the new olecraonr fucet of Ihe buineru) 
rointcH beliind the humeral olccranar fiLCet Jual deecribed. Poaterior lo 
this depressed surfuce there rises an abDOrm&I bony crest wblcb ia Cod- 
centric wilb the olecmnarand liumer'^I aurlacL'S, and aerveaas a guide in 
exiension and Qeiion of ilic crcet of the bumerus wbicb mOTes in the 
aurrace in frout of ll, whicli becomes, tbrouj^h the pniaeoce of tUU creat, an 
open groove (_le. Pigs. 4, 5). 

(3) A triangular sbtilloir facet is formed on the poaterior part of the 
beud of (he radius corresponding to ibe trochlear crest of (he humerus 
(//, Figs. 2, 4). 

(4) A corresponding facet appears on the posterior part^f tbe trochlear 
crest of Ibe bumeras, which peuetrutes the denso layer (i«, Fig. 1). 

(5) The internal extremity of tlie bumemi surface of the head of (lie 
radius is beveled oiT by the expansion of the internal roller of Ibe hu- 
merus, forming a new facet uf perfect articular character ilb. Figs. 1. 
2.4). 

(6J A facet corrcspcadiDg to (9) is developed on the internal roller at 
its middle, considered either transveracly or anteroposteriorly. Itiauf an 
elongate oval form, and its superior portion penetrates Ibo dense layer 
a<l. Fig. I). 

Clan Second. (1) The trochlear groove of the bead of (be radiua has 
nearly closed its an(i?rior and pos(erior margins by osseoua outgrowibs. 
the largest of which, (he posterior, so fills it as lo support the externni 
part of the external humeral condyle in extension and flexion (fa, ib. 
Figs. 2, 4. 6). 

) I^xuslosos cxiet on tlie cslcrnal side of the humeral fftccia 
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continued would have extended the head of the radius for adaptation 
to the inwardly luxated humerus. 

Etiology. — That the new structures described are due to the abnor- 
mal mechanical relations of the bones, will be questioned by no one. We 
observe three distinct processes of osseous metabolism due to these con- 
ditions. These are : First, the removal of tissue from its original locality, 
and the substitution of dense tissue for spongy tissue at the point of 
removal. This has been accomplished at three points. A. Where the 
inferior extremity of the external posterior rib of the shaft of the humerus 
has been largely cut away, in adaptation to the movement of the olecranar 
crest of tlie ulna, and a dense layer developed over the new surface thus 
produced. B. Where the internal border of the head of the radius has 
been beveled oST. C. Where the internal face of the humeral facet of the 
olecranar process of the ulna has been planed down without exposing the 
spongy bone. That this process was not completed at some points is 
shown by the two new facets of the humeral condyles, where the dense 
layer is penetrated and no corresponding dense layer establibhed on the 
spongy layer thus exposed (Figs. Jd and Je). 

Second. The deposit of osseous bodies beneath the synovial walls where 
the bursa was kept expanded by the failure of the articular ends of the 
bones to maintain contact, as in the case of the trochlear groove of the 
head of the radius, and the external side of the humeral facet of the ole- 
cranar process of the ulna. 

Third. The development of exostoses at the insertions of articular lig- 
aments and tendons at the following three points : A. At the insertion 
of the flexor metacarpi externum ligament, at the exterior border of the 
posterior face of the inferior end of the shaft of the humerus, which crest 
overhangs the new facet above described. B. Where the osseous crest is 
developed on the ulna, concentric with the interior humeral facet of the 
olecranar process. C. Where extensive exostosis appears on the internal 
side of the liead of the radius. D. Where the external cpicondylar fossa 
is filled with exostoses (other ligamentous exostoses at 3^,/and g, Figs. 1, 
2, 4. 5). 

From the above analysis we may derive the following conclusions as to 
the nature of the metabolism in the several cases : 

Clans First Continued excessive friction removes osseous tissue from 
the points of contact until complete adaptation is accomplished and the 
friction is reduced to a normal minimum. 

Class Second, Where the normal friction is wanting, and an inflamma- 
tory conditicm is maintained by a pulling stress on the investing synovial 
membrane, excess of osseous deposit is produced. 

Class Third. Stress on the articular ligaments and tendons stimulates 
osseous deposit at their insertions, which deposit may be continued into 
their substance. This is a pulling stress. 

Conclusions. — We find illustrated in these specimens three kinds of 
osseous structures which are observed in normal vertebrate skeletons. 
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These arc, anicuUr facets, osseous deposit at presumed points of irrlis- 
tion from various stimuli, and the development of bone &t Ugamentoui 
Rnd lendioous iaserlloria. To Ihc combination of tlio causes wblcb pro- 
duce the flm and second eSecia we owe most of the secnadary peco- 
liaritleB of the vertebmte skeleton ; and to the third we owe the fundi- 
menta] constTuction of (ho skeleton on which the svcoadary modiBcatiooi 
have been superposed. It is not important to our conieotion If the his- 
toiogicai structure of some of the abnormal oeseous deposiie In our speci- 
men maj differ slight! j from the normal tissues sought to be ezplnlned bj 
It. This ma; be accounted for by the difterent circumslaocea to which the 
two sets of phenomena arc due. In the dlBlocntion the change from the 
antecedent state of the parts [s violent and abrupt. In the evolntton of 
the vertebrate skeleton the process was slow and gradual. In the cases 
of the luxations nature bad to meet Ibe changed condiilous by correspond- 
ingly abnormal measures. In orderly evolution "lallu* non ftrit." It 
may, however, be justly inferred, that if sucb cbaracieristic siructurei 
can be produced in the space of uioalhs. how much more easy has it been 
for stimuli of allied character to develop the features of normal articnU- 
tioDS during the ages of geologic time. 

We have here, also, an instructLVc lesson as 10 the matter of Inheritance. 
Every one knows that mutilations, luxations, etc., are not usually inherited. 
This is because they are not "acquired "in the proper sense of the word. 
Since characters truly acquired are inherited, it is evident that a long con- 
tinuance of the stimulating cause is necessary to produce a tmc acquisi- 
tion. The difference between a character produced by causes apart from 
the normal lifo of an animal and not repeated, and those produced b; 
causes operating dally and liourly fur geologic ages, is necessarily very 
great. And. as Prof. Scott* remarks, the latter have not been acquired 
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inferior condylar exostosis ; Eft humeral facet ; Rf, radial facet ; VJ, ulnar 
facet. 

Figs. 6-11. Bones of abnormal left elbow joint of horse ; one-half nat- 
ural size. 

12, 13. Kormal bones of elbow joint of horse ; one-half natural size. 

6-12. Humerus, distal views. 

7-13. Cubitus, proximal views. 

8. Humerus, external view of distal extremity. 

9. Humeral articulation of cubitus, from above. 

10. Cubitus, internal view. 

11. Cubitus, external view. 

Additional lettering. — Op, olecranar process of ulna ; Cp, coronoid pro- 
cess of ulna ; Og, olecranar groove of humerus ; Tfi, trochlear crest of 
humerus ; Tg, trochlear groove of humerus ; Eli^, external humeral facet 
of coronoid process ; Ihc, internal humeral facet of coronoid process. 

The lettering of the abnormal facets and exostoses in Figs. 6>11 con- 
forms to that of the same in the etiological classification on page 289. 



Stated Meeting^ September ^, 1892. 

Present, 3 members. 
President, Mr. Fbaley, in the Chair. 

The decease of the following members was announced : 

M. F. Longstreth, Sharon Hill, Pa., December 27, 1891, 
set. 73. 

H. Burmeister, Buenos Ayres, May 6, 1892, set. 86. 

John R. Baker, Philadelphia, June 22, 1892, »t. 74. 

George William Curtis, New York City, August 31, 1892, 
set. 68. 

Correspondence was submitted as follows : 

A letter accepting membership from Mr. Joseph D. Potts, 
Philadelphia, dated May 24, 1892. 

A letter acknowledging receipt of diploma from Dr. Caspar 
Ren^ Gregory, Leipzig. 

A circular from the R. Accademia delle Scienze di Torino. 
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announcing the dealh of its Vice^Presideot, Prof. Comm. 
Giovanoi Flecbia, June 3, 1892. 

A circular from the Committee for tbe Erection of a Mon- 
ument to the Memory of M. A. de Quatrefages, inviting 8ub- 
ECnptiona for that purpose. 

A circular from the Boyal Society of N. S. Wales, offering 
its medal and £25 for the best communication containing the 
results of original research or observation upon the various 
subjects named. 

An invitation from the Buifalo Historical Society to the 
unveiling of the statue of Red Jacket, erected by that Society, 
to take place June 22, 1892. 

An invitation from the Deutf^che Anthropol<^scbe Gesell- 
Echaft, to attend the Twenty-third Congress, to take place at 
Ulm, August 1 to 3, 1892. 

A circular from the American Chemical Society, New 
York, annouQcing the Fifth General Meeting, to be held at 
Rochester, N. Y.. August 16 and 17, 1892. 

A program of meetings and excursions of the Sixth Ses- 
sion of the Congri^s GiSoIogique International, to take place at 
Zurich, in 1894. 

Announcement of the Tenth Session of the Congris Inter- 
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Sciences, Throndhjem ; University Royale, Lund, Sweden; ' 
Mus^e Teyler, Harlem, Holland ; Maatschappij der Neder- 
landsche Letterkunde, Leiden, Holland ; Naturforschende 
Verein, Briinn, Austria; K. Akademie der Wissenschaften, 
Berlin; K. Sachsische Gesellschaft der Wissenschaften, 
Leipzig; Gesellscbaft zur Befcirderung der gesararaten Natur- 
wissenschaften, Marburg; Centralbureau der Internationalen 
Erdmessung, Potsdam, Prussia; Altertumsverein fiir Zwiokau 
und umgegend, Zwickau, Saxony ; flcole Polytecbnique, 
Bureau des Longitudes, Musde Guimet, Paris; Meteorological 
Office, Royal Statistical Society, London, Eng.; Royal Irish 
Academy, Dublin ; Geological Survey of Pennsylvania, Har- 
risburg; U. S. Fish Commission, Washington, D. C. ; Univer- 
sity of Wisconsin, Madison. 

Letters of acknowledgment (Transactions xvii, 1 and 2) 
were received from the Observatoire Physique Central de 
Eussie, St. Petersburg ; Geological and Natural History Sur- 
vey, Ottawa, Canada; Museum of Comparative Zoology, 
Cambridge, Mass. ; American Antiquarian Society, Worcester, 
Mass.; Yale University, New Haven, Conn.; State Library, 
Albany, N. Y. ; Buffalo Library, N. Y. Historical Society, 
New York ; New Jersey Historical Society, Newark ; Acade- 
my of Natural Sciences, Franklin Institute, Library Company, 
Philadelphia ; U. S. Geological Survey, Washington, D. C. ; 
University of California, Berkeley ; California Academy of 
Sciences, San Francisco ; State Historical Society of Wiscon- 
sin, Madison. 

Letters of acknowledgment were received from the Institut 
Egyptien, Cairo (135); R. Society of N. S. Wales, Sydney 
(136); I. Academy of Sciences (136, 137), Russian Chemical 
Society, St. Petersburg (136); Observatory, Taschkent (136); 
University Royale, Lund, Sweden (132-136); Socidte Hong- 
roise de Geographic, Budapest (136); K. K. Central Anstalt 
fur Meteorologie, etc. (137), K. K. Naturhistorisches Hofmu- 
Feum (136), Prof. Franz v. Hauer (134-137), Dr. Frederick S. 
Krauss (134-136), Drs. M. Much, Frederick Miiller (136), 
E. Suess (135, 136), Vienna, Austria; Naturforschende Gesell- 
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Society, Mathematical Society, Aetor Library, American Mu- 
Beum Natural History, Univereity of the City of New York, 
" Popular Science Monthly," Prof. J. A. Allen, Messrs. James 
Douglass, R. W. Raymond, New York; Vassar Brothera' In- 
stitute, Pouglikeepsie, N. Y. ; Geological Society of America, 
Rochester, N. Y. ; U. S. Military Academy, West Point, N.Y. ; 
Prof. Henry M, Baird, Yonkers, N, Y, ; Mr. Isaac C. Martin- 
dale, Camden, N. J, ; Free PubHc Library, Jersey City, N. J. ; 
New Jersey Historical Society, Newark ; Prof. C. A. Youn^, 
Princeton, N. J; Oneida Historical Society, Utica, N.Y.; 
Dr. Robert H. Alison, Ardraore, Pa. ; Prof Cbarles F. Hime?, 
Carlisle, Pa.; Hon. Eckley B. Coxe, Driftou, Pa. ; Prof. M. 
H. Boye, Coopersburg, Pa,; Profit. Trail Green, Thomas C. 
Porter, J. W. Moore, Easton, Pa.; Mr. Andrew S. McCreath, 
Harrisburg, Pa.; Prof. Lyman B, Hall, Haverford, Pa.; Mr. 
John Fulton, Johnstown, Pa. ; Linnean Society, Lancaster, 
Fa.; Prof. John F. Carll, Pleasantville. N. J.; Rev. F. A. 
Muhlenberg, Reading, Pa.; Rev. G. W. Anderson, Rosemont, 
Pa. ; Dr. John Curwen, Warren, Pa. ; Mr. Philip P. Sharpies, 
Hon. Washington Townrond, Philosophical Society, West 
Chester, Pa,; College of Pliysicians, Academy of Fine Arts, 
Historical Society of Pennsylvania, Library Company of 
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Smithsonian Institution, U. S. Geological Survey, U. S. Coast 
and Geodetic Survey, Anthropological Society, Surgeon Gen- 
eral's OflBce, Patent Office, Weather Bureau, Mr. W. B. Taylor, 
Dr. W. J. HoflFman, Profs. S. F. Emmons, C. V. Riley, Charles A. 
Schott, Washington, D. C. ; University of Virginia, Prof. J. W. 
Mallet, Charlottsville, Va. ; Mr. Jed. Hotchkiss, Staunton, Va. ; 
Agricultural Experiment Station, Prof. I. C. White, Morgan- 
town, W. Va. ; Georgia Experiment Station, Experiment; 
Georgia Historical Society, Savannah ; University of Ala- 
bama, Tuscaloosa; Agricultural Experiment Station, Baton 
Rouge, La.; Prof. J. C. Branner, Palo Alto, Cal.; University 
of California, Berkeley; Lick Observatory, Mt. Hamilton, 
Cal.; Prof. Daniel Kirk wood, Riverside, Cal.; Prof. E. W. 
Claypole, Akron, 0.; Ohio Archaeological and Historical 
Society, Columbus; Cincinnati Observatory, 0.; Davenport 
Academy of Natural Sciences, Iowa ; State University, Iowa 
City, Iowa; Prof. J. L. Campbell, Crawfordville, Ind. ; Pur- 
due Experiment Station, La Fayette, Ind.; University of 
Michigan, Ann Arbor; Michigan Agricultural College, 
Ingham Co.; Geological Survey of Missouri, JeflFerson City; 
Prof. Herman Haupt, St. Paul, Minn. ; State Historical Soci- 
ety of Wisconsin, Madison ; Kansas State Historical Society, 
Topeka ; Agricultural Experiment Station, Manhattan, Kans. ; 
Agricultural College of New Mexico, Las Cruces; Observa- 
torio Astronomico Nacional Mexicano, Tacubaya ; Don Mari- 
ano Barcena, Dr. Antonio P^nafiel, Sociedad Cientifica "An- 
tonio Alzate," Mexico. 

Donation to Cabinet — Phototype of Dr. Benjamin Franklin, 
from Mr. Julius R. Sachse, Philadelphia, Pa. 

Accessions to the Library were reported from the R. Geo- 
graphical Society of Australasia (Queensland Branch), Bris- 
bane; R. Geographical Society of South Australasia, Mel- 
bourne; Royal Society of New South Wales, Australasian 
Association for Advancement of Science, Sydney ; Royal 
Society of Tasmania, Hobart; Tokyo Library, Geographical 
Society; Royal Asiatic Society (Straits Branch), Singapore; 
K. Akademie der Wissenschaften, Comit^ Geologique, St. 



FeterBbui^; Soci^t^ Finao-Ougrienne, Helsingfors; Soci^t^ 
des Naturaliales, KicP; Soci^t^ des Naturalistes, Odessa; In- 
stitut M^t^orologique de Roumaine, Bucarest; Naturforsche 
GesoUschaft, Dorpat; University, Lund, Sweden; K. Norske 
Videnskabers Selskab, Throndhjem ; Naturforscbender Verein, 
Brunn, Austria; K, K. Sternwarte, K, Bohmisohe Gesell- 
Echaft der WisseDSchaiteo, Prag; K. Akademie der Wiseen- 
Bcbaftcn, Geologische RcicbsaDstalt, K. K. Naturbiatoriacbe 
Hof-Museum, Vienna; Physiologische Gesellscbaft, K. P. 
Geologische Landesanstalt und Bergakademie, Berlin ; Natur- 
wisseDschal^licher Verein, Bremen; Naturwissenschaftlicbe 
G esellsch a ft (Isis), Dresden ; Oberbessiscbe GesellGcbaHi, GieisBen ; 
Naturbistorische Gesellscbafl, Hanover; K. Gesellscbaft der 
Wissenschaften, Gottingen; Gesellscbaft zur Beforderung der 
Gcsammten Natur wissenschaften, Marburg; Centralbureau 
der Interoationalen Erdmes&ung, Potsdam ; A Itertums verein 
iur Zwickau und umgegend, Zwickau; Nederlandsche Maat- 
schappij ter Bevorderung van Nijverbeid, Mus&j Teyler, Hoi- 
landaise Maatschappij der Wetenschappen, Harlem ; Friescb 
Genootschap van Gescbied-Oudheiden Taalkunde, Leeuwar- 
den; MaatscliappiJ der Nederlandsche Letterkunde, Leiden; 
K. Bibliothek, 's Gravenbage ; SociiSt^ B, Malacologique de 




1892.] 



299 



cal and Literary Society, Leeds; Royal Society, Linnean 
Society, Meteorological Council, London ; Literary and Phil- 
osophical Society, Manchester; Natural History Society of 
Northumberland, Durham, etc., Newcastle-on-Tyne ; Royal 
Irish Academy, Dublin ; Geological and Natural History Sur- 
vey of Canada, Ottawa; Canadian Institute, Toronto; Nova- 
scotian Institute of Science, Halifax; Society of Natural 
Sciences, Portland; Agricultural Experiment Station, Am- 
herst, Mass.; Massachusetts Historical Society, Mr. Robert T. 
Swan, Boston; Messrs. Hilborne T. Cresson, Andrew McFar- 
land Davis, Cambridge, Mass.; Free Public Library, New 
Bedford, Mass. ; Rhode Island State Agricultural Experiment 
Station, Providence; Connecticut Historical Society, Hart- 
ford ; Yale University, American Oriental Society, New 
Haven, Conn. ; Brooklyn Library ; Prof. James Hall, Albany, 
N. Y. ; Agricultural Experiment Station, Geneva, N. Y. ; 
American Institute of Electrical Engineers, Academy of 
Sciences, Council of the Scientific Alliance of New York 
American Museum Natural History, Meteorological Observa 
tory. New York ; New Jersey Agricultural Experiment Sta 
tion. Geological Survey of New Jersey, Trenton ; Pennsylva 
nia Geological Survey, Harrisburg ; State College, Pennsylva 
nia ; Zoological Society, Messrs. R. Meade Bache, Amos P 
iBrown, A. F. Chamberlain, John Ellis, Moses Klein, Henry 
Phillips, Jr., Philadelphia ; Agricultural Experiment Station, 
College Park, Md. ; Peabody Institute, Baltimore, Md. ; 
Smithsonian Institution, Philosophical Society, Geological 
Survey, U. S. Naval Observatory, War Department, U. S. 
3oard of Geographical Names, Bureau of Education, Director 
of the Mint, U. S. Fish Commission, Washington, D. C. ; Col. 
O. C. Jones, Jr., Augusta, Ga. ; Historical Society, Savannah, 
<}a. ; Tulane University, New Orleans, La.; Archaeological 
3Bnd Historical Society, Columbus, O. ; Cincinnati Observatory ; 
TJniversity of Chicago; University of Michigan, Ann Arbor ; 
IPublic Library, St. Louis, Mo. ; Geological Survey of Missouri, 
Jefferson City ; Wisconsin Academy of Sciences, Agricultural 
^Experiment Station, Madison ; State University of Iowa, Iowa 
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City; Editor of "Kansas University Qoarterly," Lawrence; 
- Wasliburo College, Agricultural ExperimentStatioii, Topeka, 
Kans. ; Agricultural Experiment Station, Fargo, N. Dak.; 
Museo Micboacano, Morelia, Mexico ; Bishop Crescencio 
Carrillo, Merida, Yucatan; Institut Egyptien, Cairo. 

A paper by Prof. Daniel Kirkwood, entitled "On the Mu- 
tual Relations Between the Orbits of Certain Asteroids," was 
presented by the Secretary. 

Pending nomination No. 1242 was read. 

Deferred business was laid over. 

And the Society was adjourned by the President. 



Slated Meeiing, September 16, 1893. 

Present, 5 members. 
President, Mr. Fralkt, in the Chair. 



Correspondence was submitted as follows : 

A letter from Mr. Harold Goodwin, Philadelphia, acoepting 
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Naturiorschende Yerein, Briinn, Austria (134, 135); Dr. 
Francis Pulzsky, Budapest (135); Naturhistorische Landes- 
Museum von Karnten, Klagenfurt (136) ; Astronomische und 
Meteorologische Observatorium, Triest, Austria (125-130, 
136) ; Section fur Naturkunde des O. T. C. bei K. K. Natur-* 
historische Hofmuseum (136), Anthropologische Gesellschaft 
(136), Dr. Edward Suess (137, 138), Dr. Friedrich S. Kraoss 
(Diploma), Vienna ; Gesellschaft fiir Erdkunde, K. Geologische 
Landesanstalt undBergakademie, Prof.F.Reuleaux, Berlin(137); 
Naturhistorischer Verein, Bonn (136) ; Schlesische Gesellschaft 
fiir Vaterlandische Cultur, Breslau (136); Verein fiir Erd- 
kunde, Dresden (138); Deutsche Seewarte, Hamburg (137); 
Naturhistorische Gesellschaft, Hanover (137) ; Vogtlandische 
Alterthumsforschende Verein, Hohenleuben (137) ; Gesellschaft 
zur Beforderung der Gesammten NaturwissenschaPten, Marburg 
(134); Verein fur Erdkunde, Metz (137) ; K. P. Geodatische 
Jnstitut, Potsdam (137) ; Verein fur Vaterlandische Natur- 
iunde in Wiirtemberg, Stuttgart (135); Schweiz. Naturfor. 
cchende Gesellschaft, Bern (137, 138) ; Prof. Carl Vogt, Geneva 
(187, 138) ; Socidt^ Vaudoise des Sciences Naturelles, Lausanne 
(137, 138); R. Accademia de Scienze, Lettere, etc., Padova 
(136); Marquis Antonio de Gregorio, Palermo (136) ; R. Os- 
^ervatorio, Torino (136) ; Ministfere des Travaux Publics, 
3Vf . Victor Duruy, Profs. Emil Levasseur, E. Mascart, Paris 
C137) ; Mr. Samuel Timmins, Arley, Coventry, Eng. (Diploma 
^nd 138) ; Philosophical Society, Cambridge, Eng. (Trans., 
ii, 1, 2, and 138) ; Royal Society (Trans., xvii, 1, 2, and 138) ; 
Meteorological Society, Royal Institution of G. B., R. Geo- 
raphical Society, Victoria Institute, Mr. C. Juhlin Dannfeldt, 
^t*rof. William Crookes, Sirs Joseph D. Hooker, James Paget, 
^^enry Thompson, London (138j; Manchester Geographical 
Society (138) ; Natural History Society of Northumber- 
l«ind, Durham and New Castle on-Tyne (138) ; Royal Society 
t:>f £dinbargh (Trans., xvii, 1, 2, and 138) ; Royal Observatory, 
^eidinburgh (138); Philosophical Society, Glasgow (138); R. I. 
State Agricultural Experiment Station, Kingston (137, 138); 
I^rof. J. J. Stevenson, New York (138) ; Prof. W. Le Conte 
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Stevens, Troy, N. Y. (138) ; Prof. E. D. Cope, Mr. H. H. Hons- 
ton, Philadelphia (138); U.S. Geological Survey, Washing- 
ton, D. C. (Trans., xvii, 1, 2, and 138) ; Leander McCormick 
Observatory, University of Virginia (188); "Journal of Com- 
parative Neurology," Granville, O. (138); Dr. Robert Peter, 
Lexington, Ky. (138); Kansas Academy of Science (138), 
Washburn College (137), Topeka; Pror. Daniel Kirkwood, 
Riverside, Cal. (i38) ; Bishop Crescencio Carrillo, Merida, 
Yucatan (138). 

Accessions to the Library were announced from the Comite 
de Conservation des Monuments de I'Art Arabe, Cairo; 
New Zealand Institute, Wellington ; K. K. Mineralogisctie 
Gesellschaft, St. Petersburg; K. Zoologisoh. Botanisctle 
Genootschap, 's Gravenhage ; Genootscbap van Kunsten en 
Wetenschappen, Batavia ; Acad^mie des Siiiencea, Cracow ; 
K. K. Militar Geographiscbe Institut, K. K. Geologische 
Reich sanstalt, Vienna ; K. Akademie der Wissenscban^n, 
Physiologische Gesellscbaft, Berlin ; Naturhistorischer Ver- 
ein, Bonn ; Verein fur die Geschichte und Altertumskunde, 
Erfurt; Oberlausitzer Gesellscbaft der Wissenschaflen, Gur 
litz ; Vogtliindische Altcrthumsforschende Verein, IloheO' 
leuben ; Verein fiir Vaterliindische Naturkunde, Stuttgart; 
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Prof. Joseph Loveriog, Cambridge, Maas^ bom December 
25, 1813 ; died January 18, 1892. 

Pending nomination 1242 and new nominations 1243 and 
1244 were read. 

On motion, the Society 

Revoked, That Dr. Charles £. Sajoos be appointed a delegate to represeol 
this Society at the Coogres des American istes, to be held at Haelra in 
October, 1892; prorided that the same shall entail no expense npon this 
Society. 

And the Society was adjourned by the President. 



Stated Meeting, October 7, 1892. 

Present, 16 members. 

President, Mr. Fbalky, in the Chair. 

Correspondence was submitted as follows : 

A circular letter from Prof. Edward C. Pickering, Cam- 
bridge, Mass., in regard to a large southern telescope, and 
soliciting funds for same. 

Accessions to the Library were reported from the Govern- 
ment Geologist, Adelaide, Australia; Academic Royale des 
Sciences, Amsterdam ; " Flora Batava," Leiden ; Mr.G. Bauer, 
Agram, Hungary ; K. K. Naturhistorische Hofmuseum, 
Vienna; Mr. Albin Weisbach, Freiberg, Badeo; Verein fiir 
Naturkunde, OiTenbach a. M.; Societe Languedocienne de 
Geographic, Montpellier; University Library, Cambridge, 
England: Kadclific Observatory, Oxford; Natural History 
and Antiquarian Society, Penzance ; Royal Dublin Society : 
Department of Agriculture, Ottawa, Canada; Agricultural 
Experiment Station, Bangor, Me.; Pope Manufacturing Co., 
Boston; Harvard University, Cambridge: Mr. Andrew Mc- 
Farland Davis, Salem ; American Antiquarian Society, Wor- 
cester ; Dr. George East burn, American Meteorological Society, 
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Public Opinioit Co., New York ; Numismatic aud Aotiquanao 
Society, Mr. IIcDry Phillips, Jr . Pbiladelpfaia. 

Letters of envoy were received from the Acad^mie dee 
Sciences, Amsterdam ; RadcliiTe Observatory, Oxford, Eog- 
land ; Zoological Society, London ; Royal Dublin Society ; 
Geological and Natural History Survey, Department of Agri- 
culture, Ottawa, Canada. 

Lettera of acknowledgment were received from the Royal 
Society of Victoria, Melbourne (136); Naturforech. GeselU 
Bchaft, Dorpat, Russia (134); K. Danske Videnakabemes 
Selskab, Copenhagen (136) ; Acadumie Royale des Science?, 
Amsterdam (135, 136) ; Academic des Sciences, Cracow, Aus- 
tria (136); Prof. Peter Tunner, Leoben(137); K. K. Central 
Anstalt fur Meteorologie ( 138) ; Dr. Aristides Brezina, 
Vienna (137); Naturforschende Gesellschart des Oaterlandes, 
Altenburg (138) ; K. Meteorologische Institut (137), K, Geol- 
ogische Landesanstalt a. Bergakademie (138), Berlin; Ober- 
hessiscbe Gesellscbaft fiir Naturkunde und Heilhunde, Qiessen 
(137); Geograpliiscbe Geeellschaft, Hannover (136); K. Siich- 
sische Gesellachait der Wissenschaften (136), K. Sternwarte, 
Profs. Otto Buttlingk, I. Victor Cams (137, 138), Leipzig; 
Verein Jiir Erdkunde, Metz (136); Verein der Freunde der 
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1892, set. 70, and Thomas Chase (Providence, R. I.), October 6, 
1892, 86t. 66, were announced. 

Prof. Daniel G. Brinton presented a paper entitled "Further 
Notes on the Betoya Dialect from Unpublished Sources." 

Prof. E. D. Cope presented a paper on " The Phylogenj of 
the Vertebrata." 

Also a paper on " Some Points in the Kinetogenesis of the 
Limbs of Vertebrata." 

Pending nominations Nos. 1242, 1243 and 1244 were read. 

The following report was presented from the Michaux 
Committee, and the resolution appended was, on motion, 
adopted : 

To THE American Philosophical Society : 

The Michaux Committee respectfully reports, that at a meeting of the 
Committee, held on September 16, 189*2, a letter was received from Dr. J. 
T. Roihrock, enclosing the following list of the time and subjects pro- 
posed for the Fourteenth Course of lectures given under the auspices of 
the American Philosophical Society : 

WEDNESDAY EVENINGS. 

Nov. 9. Trees of Pennsylvania (illustrated). 

16. History and Fertility of Soil (illustrated). 

23. What is Economic Botany ? 

30. Plant Form Applied to Decorative Art (illustrated). 

Dec. 7. Plant Structure Applied to Mechanical Art (illustrated). 

•* 14. How to Plant and Grow Trees. 

" 21. How to Care for Trees. 

It is expected that the lectures will be delivered in the Hall of the 
Academy of Natural Sciences, which has been kindly tendered to him by 
the Academy for that purpose. 

The Committee approved of the proposition and requests the Society to 
make an appropriation of $244 out of the income of the Michaux Fund 
to meet the expenses of the lectures. 

The Committee submits the following resolution, which it desires shall be 
passed by the Society : 

"Resolved, That the sum of two hundred and forty-four dollars be ap- 
propriated out of the income of the Michaux Fund towards the expenses 
of the Fourteenth Course of the Michaux Forestry Lectures by Dr. J. T. 
Roihrock." 

By order of the Committee, 

J. Serqeant Price, Secretary, 
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The following letter waa read and the Curators were re- 
quested to report to the Society upon the request it contained : 

Philadelphia, Hay 30, 1893. 
Frederick Fralkt, Eaq., 

Pretidtnl of the American PhOoeophietU Soeiet]/: 
Dear Sir .■—The Joint SpecUl Committee appointed by the CoanciU of 
Philadelphia to secure a proper re presentation of liislorlcal and other ex- 
hibitB from Philadelphia at the World's Columbian Exposition, to be held 
at Clilcago, prjpose taking the Libert; Bell and other objecta in poscei- 
sioD of the city, and are desirous of securing additional relics. An in- 
ipection of the contents of Ibe Hall of your Bociety convinced the 
Committee that nn esbihltion of the following objects in your possession 
would greatly add to the interest of Philadelphia's dispUy, viz.: 

1. Chair in which Thomas Jefferson wrote the Declaration of Inde- 
pendence. 

2. Chair owned and used by Benjamin Franklin- 

3. Electrical device Invented by Franklin. 

4. Chair of Joseph Bonnparle from his residence at Bordentowo. 

5. Polygraph used by Jefferson. 

3. Unsigned copy of the Declaration of Independence made by Jeffer- 
son, will) interlineations. 

And other relics of historical and antiquarian interest- 
Proper attention will be given to the care and preservatioii of all arti> 
ctes exhiliitcd under the cuslodianBhip of the Committee. 
I therefore earnestly request that your Society will lake into considers- 
numed articles to be eihibited a 
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October 21, 1892, having been designated by the President 
of the United States and by the Governor of the State of Penn- 
sylvania as a public holiday, no meeting of the American 
Philosophical Society was held on that evening. 



Stated Meeting, November 4, 189S. 
Present 14 members. 

Vice-President, Dr. Ruschenberger, in the Chair. 

Correspondence was submitted as follows : 

An invitation from the Naturforschende Gesellschaft des 
Osterlandes, Altenburg, to be present at its seventy-fifth anni- 
versary, October 8 and 9, 1892. 

A circular from the University of Padua, announcing the 
commemoration of the four hundredth anniversary of the con- 
nection of Galilaeo Galilaei with the Universitv. 

Letters of envoy were received from the Geological Survey 
of India, Calcutta; K. P. Meteorologisches Institut, K. Geolo- 
gische Landesanstalt und Bergakademie, Editors of "Latein- 
ische Litteraturdenkmaler," Berlin ; Schlesische Gesellschaft 
fUr Vaterlandische Cultur, Breslau ; Department of the Inte- 
rior, Washington D. C. ; Direccion G^ndral de Estadistica, 
Mexico. 

Letters of acknowledgment were received from the Geo- 
logical Survey of India, Calcutta (187) ; Dr. Otto Donner, Hel- 
singfors, Finland (136-138) ; Socidt^ Imp. Mineralogique (137) ; 
Russian Chemical Society (137, 138) ; Central Physical Observ- 
atory (138) ; Imperial Academy of Sciences, St. Petersburg 
(138, and Trans., xvi, 1 and 2); R. Norwegian Society of 
Science, Throndbjem (137, 138) i Socidte R. de Geographic, 
Antwerp, Belgium (125-130, 136-138) ; Soci^td Hongroise de 
Geographic, Budapest (137, 138); Academy of Science, Cra- 
cow, Austria (137); Naturhistorisches Landesmuseum von 
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Knrten, Klagenfurt, Austria (187); Dr. Hermann RoIIett, 
Baden Ijci Wien (136, 137); Drs. Friederich S. KrausB, M. 
Much, Vienna (137, 138); Anthropologiscbe GcFellechaft, Be- 
ilaction der "NaturwiFsenEchaftlichen Woohensohrill," Beriin 
(138); K. Meteorologirehe Institut, Chemnitz (138); Natur- 
wiseenschafiliche Gesellscliaft "Isie," Dresden (137, 138); 
Voatlandiache Altertumsforschende Verein, BoheDleuben 
(138) ; Verein der Freuode der Naturgeachichtc, Mecklenburg 
(138); Geodjitisches Institut, Potsdam (138); Wiirtembergi- 
pche Verein Tiir IlandelsGeographie, Stuttgart (137); R. Inati- 
luto Loinbardo di Scienze e Lettere, Milan (137) ; Societa Af- 
ricaoa d'ltalia, Naples (137) ; Marquis Antonio Di Gregorio, 
Palermo (137) ; Prof. G. Sergi, Rome (137); R. Osservatorio, 
Turin (137); Marquis de Nadaillac, Prof. E. Mascart, Paris 
(138); Prof. J. P. Postgate, Cambridge, Eug. (137, 138) ; Dr. 
Friederich Miillcr, Oxford. Eng. (137); Pro(. James Geikie, 
Kdinburpli (13:J); Dr. J. McK. Cattclt, New York (138); 
Oneida Historical Society, Utica (137, 138); Mr, Cadwalader 
Diddle, Admiral E. Y. Maeauley, Philadelphia (138) ; Sraith- 
Fonian Institution (Trans., xvi, 1 and 2, and 132-136); Acad- 
emy of Sciences, Chicago (137), 

Acccssiona to the Library were reported from the Imperial 
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Messrs. Thomas H. Dudley, William John Potts, Camden; 
Bureau of Statistics of New Jersey, Trenton; Academy of 
Natural Sciences, Editors of the " Medical and Surgical Be- 
porter," Messrs. MacCalla & Co., Levytype Co., Messrs. John 
F. Lewi?, Henry Phillips, Jr., Philadelphia ; National Acad- 
emy of Sciences, Smithsonian Institution, Census OflSce, War 
Department, Washington, D. 0. ; Colorado Scientific Society, 
Denver; Direccion Gdndral de Estadistica, Mexico. 

The decease of the following members was announced : 

Dr. Pliny Earle, Northampton, Mass., May 17, 1892, aet. 83. 

Sir Daniel Wilson, Toronto, August, 1892, set. 77. 

James B. Francis, Lowell, Mass., September 17, 1892, set. 78. 

Dr. Brinton read a paper " On the Etrusco-Libyan Elements 
in the Song of the Arval Brethren." 

Pending nominations Nos. 1242, 1248 and 1244, and new 
nomination No. 1245 were read. 

The Committee on Publication reported in favor of the pub- 
lication of Dr. Hilprecht's Assyrian Transcripts, which was 
agreed to and publication ordered in the Transactions. 

Dr. Morris, on behalf of the Curators, presented a report on 
the portrait owned by the Society labeled Francis Hopkinson, 
stating that in their belief it was that of Samuel Vaughan. 

Mr. Fraley gave what in his opinion were the facts of the 
case. On motion of Mr. Fraley, the Society resolved to place 
the name of Samuel Vaughan on the portrait referred to. 

And the Society was adjourned by the presiding member. 



Stated Meeting, November 18, 1S9S, 
Present, 11 members. 

Mr. Thomas H. Dudley in the Chair. 

Correspondence was submitted as follows : 

An invitation from the Historical Society, Chicago, to oe 
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present at the laying of the cornerstone of their sew building, 
November 12, 1892. 

New exchanges ordered: Natarforscher-Gesellachaft, Dor- 
pat, Raaeia; Untvennt^ Laval, Quebec, Canada; So<»^l^ 
d'Bistorie et d'ArcbseoIogie de Chalon-sar-Saone, Montb^ard, 
France. 

Letters of acknowledgment were received horn the Soci^t^ 
Imperiale Mineralogiqae (138, and Trans., xvii, 1,2); Comit^ 
G^ologiqae de la Roase (137, 138); Prof. Serge NikiUn, Sl 
Petersburg (130, 137, 138) ; Mos^ B. d'Histoire Naturelle de 
Belgiqne, Braxelles (135-138); K. UniTeimtetet, Land, 
Sweden ( 137) ; K. Bibliothek (137) ; Gesellfichatt Pur Erdkunde, 
Berlin (138); NatarwisBeoflchaftlicher Verein, Bremen (138); 
K, Sachsischer Altertumaverein, Dresden (137) ; Senckenber- 
gische Natarforschende GeselWhaft, Frankfurt a. M. (135); 
Pri/f. E. HEGckel, Jena (rj6, 137); Naturwisaenschaaiicher 
Verein, Kiel (135-137) ; Societa Africana d'ttalia, Naples 
(138); R. Biblioteca Uoiversitaria, Pisa (137); R. Accademis 
dei Lincei (138) ; Prof. G. Sergi, Rome (1381 ; Soci^t^ d'Borda, 
Dax (137) ; Soci(;t« des Sciences Naturelles et Arch&logiques 
de la Creuse, Gu^ret (137); SocitSuS 'lea Antiquaires de U 
Morinie, St. Omer (137); Geological Society, London (137); 
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Philologique, Mas^e Guimet, Paris ; Socidtd des Antiquaires 
de la Morinie, St. Oraer ; Editors of the " Yale Review," Bos- 
ton; Royal Society of Canada, Montreal ; Dr. Daniel G. Brin- 
ton, Mr. Henry Phillips, Jr., Philadelphia; Miss R. C. Long- 
streth, Sharon Hill ; Hydrographic OflBce, Department of the 
Interior, Washington, D. C. 

Photographs of Dr. John J. Stevenson, New York, and Mr. 
M. Fisher Longstreth, Sharon Hill, Pa., were received fo'r the 
Album. 

Dr. W. P. Wilson presented for the Transactions a paper by 
James Ellis Humphrey on " The Saproleginacese of the United 
States, with Notes on Other Species." On motion the paper was 
referred to a Committee of three members of the Society, to be 
appointed by the President at his leisure.* 

The Secretaries presented a " Kwakiutl Vocabulary," by Dr. 
Franz Boaz (of Worcester, Mass.). 

Mr. LorinBlodgett exhibited acosmical map of the Northern 
Hemisphere, and made some remarks thereon. 

Dr. Cope read a paper on " A False Elbow in a Horse." 

Pending nominations Nos. 1242, 1243, 1244, and new nomi- 
nations Nos. 1245, 1246, 1247 and 1248 were read. 

Dr. Morris as Curator placed before the Society some of the 
interesting articles found by him in the museum, such as the 
theodolite belonging to the Proprietor's family, used in laying 
out the lots of Philadelphia, and on Mason and Dixon's line, 
presented by Dr. Physick ; the model of a mowing machine 
presented in 1771; of a fire-escape, by Rev. Dr. Collin, in 
1791; of a bathometer deposited by Jefferson in 1806; of a 
torpedo-boat, by Fulton, in 1815, etc. 

Dr. Morris suggested the following heads as u:?eful for clas- 
sifying the cabinets, at least temporarily, viz. : 

Objects illustrating AmericAQ antiquities, such as the Peale collection, 
the Poinsett collection, and many Indian relics. 

Objects illustrating progress of science and art, and the history of 
thought in other countries. 

♦ The President subsequently appointed as said Committee, Dr. Rothrock and Messrs. 
Meetian and Martindale. 
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Ob)ecU illustrating mccbaaical arts and appllancM, fur ftgrtcaltore, 
commerce, navigation, etc. 

Geological, mioernitoglcal and botanical specimens — in the latter clui 
are mnny of great value, including Hulileaberg's Herbarium. 

Bclcnliflc inatrumenlti, and iuatrumeDtS of precision — 3ome of them nrv 
and poBsewing great lilstorical valne, 

Mlaccllancous objects of interest to the student of the progress of 
human thought and dvIliEation. 

Od motion the Curators were authorized to have framed 
for display a series oT plaster medallions. 
And tbe Society was adjourned by the pressiding member. 



Stated Meeting, December S, 1S92. 

Preseat, 13 members. 

FrcsiiJent, Mr. Fralet, in the Chair. 



Correapondeiice was submitted as follows: 
Letters of envoy were received from the K. Sichsisclie 
Gef^ellschaft der Wissenschaften, Leipzig; Zoological Society 
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r Histoire de France, Marquis de Nadaillac, Prof. Paul Topi- 
Dard, Paris ; Victoria Institute, London ; University of the 
State of New York, Albany ; Mr. Mark V. Slingerland, 
Ithaca; Mr. Henry Phillips, Jr., Philadelphia; Bureau of Ed- 
ucation, Prof. Cleveland Abbe, Washington, D. C. ; Observa- 
torio Astron6mico Nacional de Tacubaya, Mexico ; Socidt^ 
Scieutifique du Chili, Santiago. 

The Committee on Dr. J. E, Humphrey's paper was con- 
tinued. 

The report of the Treasurer was read and referred to the 
Finance Committee. 

The report of the Publication Committee for the year was 
made. 

The report of the Library Committee was approved. 

On motion, Prof. Cope was permitted to withdraw the paper 
presented by him at the last meeting, and to substitute there- 
for one on " False Elbow Joints.'' 

Pending nominations Nos. 1142 to 1248, and new nominations 
Nos. 1249 and 1250 were read. 

And the Society was adjourned by the Preadent. 



Stated Meeting^ December IS, 1892. 

Present, 18 members. 
President, Mr. Fraley, in the Chair. 

Correspondence was submitted as follows : 

A letter irom the K. K.Geographische Gesellschaft, Vienna, 
discontinuing exchanges with the Society, as it has determined 
in future only to exchange with Geographical Societies. 

A circular from the Comite G. A. Hirn, Colmar, Alsace, 
soliciting subscriptions for the completion of the monument to 
be erected to Prof. G. A. Hirn. 



3^4 tb^it, 

A letter from Mr. Harold Goodwin, Philadelphia, s new 
member, apologizing for not having previously taken his seal. 

Letters of envoy were received from Mr. Henry Carey Baird, 
Phihtdelphia; Library of Oberlin Gollege, Oberlin, 0.; Texas 
Academy of Science, Austin. 

Letters of acknowledgment were received from the Institut 
Egyptien, Cairo (ISfi, 137); Prof, Francis Pulzaky, Budaf.«st, 
Hungary (13-1, lb6-13(j) ; University of Bonn (138) ; Natur- 
forschende Gesellschaft, Freiburg i. B. (138) ; Dr. Albin Weis- 
bach, Freiberg, Saxony (137); Prof. Dr. Doederbeen, Stras*- 
burg, Alsace (135-138); I. H. Accademia Degli Agiale 
Bovereto, T^rol (137);' Society Geologique de France, Paris 
(137, 138). 

Accessions to the Library were reported from tlie Physi- 
kalisch-CEkonomischo Gesellschaft, Kiinigsberg; Nassauische 
Verein fiir Naturkunde, Weisbadeu ; Societa Africaua 
D'ltalia, Naples; Naturforschende Gesellschaft, Zurich ; Insti- 
tute y Observatorio de Marina, San Fernando; Royal Astro- 
nomical Soeicly, London ; Hon. R. C. Winthrop, Astronomi.;:.! 
Obscrvntnry of Harvard College, Cambridgi', M;i-s. ; Geolni'l- 
cal Souirty of America, Koclie.sler, N. Y. ; Dr, Charles A. 
Oliver, MLwrs. Abriil.iun Jordan, Henry Pliillips, Phil:uiel- 
pliia; U. P. Coast an<l Geodclic Survey, Bureau of Educ^iiioii, 
Wai'iiington, D. C. ; Oberliu College; Texas Academy of 
Science, Austin ; Free I'ubliu Lil)rary, San Franci.«co, Cal. 

The t.'unimittce upon I'r. llumplircy's pajmr for the Trans- 
actions reported it worlliy ol' publication, which was so ordered 
and the Commiltcc diseliarged. 

Tliis being the regular evening for the eleetion of memliers 
liending nomin.Ttions Nos. 124"J to 1:^48 were reail, spoken to 
and hallolcd lor. 

New riorninalioiis Nos, l'J40, PJ.'.O and 1251 were reati. 
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The Curators presented the following report : 

Curators* Report upon the Society's Resolution op May. 

1. The Curators respectfully state that the cataloging and labeling of the 
Poinsett and Keating collection beyond that which has been already done 
is impracticable under present conditions. And we would suggest that 
such a proposition as that inyolved in the Society's resolution is a matter 
demanding the consideration and personal supervision of a specialist in 
American archaeology. 

2. Before it is possible to determine where the collection will best serve 
the purposes of ethnological study, the Curators believe that this Society 
should have an official declaration from the Academy of Natural Sciences : 
Tirst, as to its desire to retain it. Secondly, as to the manner of display 
^which the Academy would guarantee for it, Bnd any condiiions which the 
J)k.cademy would propose to put upon the retention of the aforesaid collec- 
'Sion as a loan from this Society. 

Patterson Du Bois, Chairman, 
J. CiiESTON Morris, 

(as to Section 1 only.) 

R. Meade Bache. 

Dr. Morris from the Curators presented a minority report as 
o the second section of their communication as follows, viz.: 

Whereas, The Museum of the Society is now in a fireproof building, and 
as space where the Keating and Poinsett collections can be well dis- 
layed for purposes of study, and the reasons for its deposit in the care of 
he Academy of Natural Sciences no longer exist ; therefore, be it 

Resolved, That the Academy of Natural Sciences be requested to return 
hose collections in accordance with the terms of deposit. 

J. CiiESTON Morris, M.D., 

one of the Curators, 

Dr. Morris moved that the Academy of Natural Sciences be 
quested to return the said Poinsett, etc., collection. 
Mr. Williams moved, as an amendment, that the majority 
"^^port be adopted. 

After a digcussion the amendment was adopted and the 
^^ajority report was agreed to. 

The request of Dr. Elliott Coues for the withdrawal of the 
lewis and Clark Note-bookp, accompanied by proper vouchers, 
"Was read. 
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Dr. Morris moved tliat the Eubject be referred to the Library 
Commiltee with power to act. 

Mr. I'rice ofl'ered the roUowing substitute, which was ao- 
ceptcd bj Dr. Morris and adopted by the Society. 

Dr. Coues, a member of Ihe Society Trom WaBhinglon.havingpresenied 
a requcal lo the Sociutf that the Lewis and Clark papers deposited with 
Ihe Societj. on April 8. 1818, umler a receipt of tliat dale be loaned to 
liini fur llie purpose of preparing a aew edition of llie tmrels of those 
gentlemen, it was un motion of Mr. Price : 

Jictolved. Tliat tlie LibrArian be aulhoriEed to lend to l)r, Couw all llie 
papers now in our posseesion depoBiled by Lewis and Clark in tbc 
year 181P, as per taid receipt, he taking from the doctor hia oblignlion 
(with B auSIcfent penalty) to lake care of them, keep them when not in 
Ilia lilirary in some safe deposit vault at Waehinglon. and return them at 
the expiration of three months itnlesa further time abali be given to liini 
lo retain tliem. 

Mr. AVilliams offered the following resolution, which after 
' discuseioQ was adopted : 

}iiii"hcil. Tliat tbe Crinit'irs of the Stii'ioly lip requested lo report npnn 
llii' tiiM <il'|i|:iiiiii:llif Poinsett and IviMLingcitllecLlon in tills Museum ami 
nuu'iU.T it. mid ii|)..ii oilier colleclions or inslituli.ms in llii^ riiy, ifaiiy, 
niili ivlii<;li llii-cilleeliimciilUi lje deposited willi aiiv:iiitiis;u ti. the <nu^<: 
of nieiiif and Ilie -^ludy of Ibis collection, mid tiiMiii some pbiLi forarnmi:. 
ins Ibe colk-cliona of ibo Society in its :\[iisenin in iicecrdaiicc with ike 
wi^llei', ifuny, of the doiiori of diirereJil collfelinns. 

Tlie rcJuU of the balloting fur nieriiljers was reported to the 
Prcsi.Jciii, will- declared tlieToUowing iiamod to liuvc been duly 
elected members ol tlie Sooietv. 

2:^05. Mr. Cliarle.s II. Crai»p, Pliihulclphia. 

:i20tj. Prof. Samuel G. Di.Noii, M.D., Philadelplii:i. 

22i'7. Pnif. J, .In, .M. Maefarhme, D. Se., Lansdowne, Pliila. 

■l-lf)<: Prot. Fraiicif^ X. Dorcurii, M.D., Pliiladel]>liia. 

liliOH. Piof. Jai.ie.-^ Kills lluini-lircy, D. So., Amherst, Mass. 



And llie S.< 



lie Presi. 
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The Etrusco-Libyan Elements in the Song of the Arvai Brethren. 

By D. G. Brinton, M,D,, LL,D, 

{Read before the American Philosophical Society, November 4, i8g2,) 

In two communications to the American Philosophical Society, 
published respectively in 1889 and 1890, I offered a series of con- 
siderations which led me to believe that there existed an affinity, or 
ethnic relationship, between the ancient Etruscans and the Libyans, 
or Berber tribes, of North Africa.* In the present paper I would 
supplement what I there said by a brief study of the Etrusco- Libyan 
elements in one of the oldest literary monuments of Roman an- 
tiquity — the Song of the Arval Brethren. 

These Fratres Arvales were a priestly sodality, which, according 
to tradition, dated back to the foundation of Rome, Romulus him- 
self having been one of the twelve members of which the sacred 
college was composed. Their function was to perform certain acts 
of worship at a festival in the month of May in honor of ** the 
divine goddess*' Dea Dia, whose proper name is nowhere men- 
tioned. The object of the festival was propitiatory to the divinities 
of agriculture, that the fields might yield bounteous harvests; whence 
the brotherhood derived its name — ut ferunt fruges arva. The 
rites consisted of sacrifices, processions, and, at a certain stage 
of the proceedings, of the repetition of a very ancient song, the 
words of which, as being too archaic for the members, were in the 
time of the Empire written down in small books, which the Brethren 
held in their hands as they chanted. 

Although classical authors scarcely mention the Arval Brethren, 
we have very minute accounts of their rites, for it was their lauda- 
ble custom at the close of each annual festival to inscribe the fact 
of the celebration with its date and some other particulars on a 
slab of stone. Nearly one hundred of these memorials have been 
discovered from time to time, and on one of the tablets, exhumed 
in 1778, recording the annual festival in May, A. D. 218, the 
Brethren had the happy idea to cause the song itself to be inscribed. 
They apparently gave the "copy" to the local stonecutter, and 
did not stay to read the proof, for he has made several palpable 
blunders, such as spelling the same word diflferently in different 



• " The Ethnologic Affinities of the Anctent VamoKom," Ave. Aam^ JPM, Soe,, Vol. 
xxvi ; " On Etruacan and Libyan Namet*** AM^ V<li« ^XfUL 

PROC. AMEB. FHILOe. 80C. ZXZ. 189. dO. rSIMTPB |^ 
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lines; but, as each line is repeated three times, we have a strong 
check on his vagaries. All critics agree, however, as to its value 
as a montiment or antiquity, and one of its most recent editors 
does not go too far when he calls it " by far the most venerable 
specimen of Latin which we possess."* 

Its interpretation has tasked the ingenuity of the learned; but, 
before I proceed to that, I will recall some facts about the origin 
of this priestly sodality. It was distinctly and wholly Etruscan, 
and was traditionally connected wilh the woman, Acca Larentia, 
and her Etruscan husband, Tarrutius. There are many stories told 
about Acca, and there are, according to some, a false and a true 
Acca ; but those well acquainted with the kaleidoscope of mythol- 
ogy will find no difficulty in reconciling the beautiful and noto- 
rious Acca who was chosen, along with a plenteous board and a 
skin of old wine, to make merry the night with Hercules ; the 
lascivious Acca, whom shepherds called Lupa, for she was as " salt 
as wolves in pride; " with the Acca who ruled the Lares, guardian 
spirits of the virtuous household, as her by-name Larentia indicates. 
As for her forename, Acca, A^ca, it occurs in Etruscan inscrip- 
tions, though its form has been doubted by some good scholars. 

The story — or one of the stories, and the most consistent — ran 
that Hercules, after his joyous rendezvous, gave her the extremely 
sane and modern advice to marry the first rich man she could cap- 
ture. This proved to be the worthy Tarrutius, by whom she 
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of the Dea Dia. There they spent three days — a charming 
escapade, no doubt, from city life — slaughtering a white heifer, 
also some specially fed young pigs, porcilias piaculareSy and not 
forgotten by neighboring farmers with delicate spring vegetables, 
as we may gather from the records. Then came the antique song 
and solemn dance in the temple of the Goddess, the Brethren clad 
in quaint traditional garb, and crowned with wreaths of leaves and 
early wheat. 

We may well suppose that with this history and these customs we 
should look among the Arval Brethren for true folklore, for the 
preservation of some of the ancient names and ideas of the Etrus- 
can religion, in a day when they had quite passed out of the ken 
of the current worship and mythology of Rome. The place to 
look for it, of course, is in their Song, and I think we find it there 
with a plainness that cannot be mistaken, and yet which none of 
the commentators and critics has heretofore brought out, or even 
referred to. 

The accurate text of that Song is subjoined. In giving it, I 
choose, in cases of discrepancy, where the majority of the sculptor's 
readings — that is, two out of three — are the same. 

The Song. 
eh08 lase8 ivvate 

EN08 LA8E8 IWATE 
ENDS LA8E8 IVVATE 

NEVE LVERVE MARMAR SINS INCVRRBRE IN PLEORES 
NEVE LVERVE MARMAR SINS INCVRRERE IN PLEORBS 
NEVE LVERVE MARMAR SINS INCVRRERE IN PLEORES 

8ATVR FVFERE MARS LIMEN 8ALI STA BERBER 
8ATVR FVFERE MARS LIMEN SALE STA BERBER 
8ATVR FVFERE MARS LIMEN 8ALI STA BERBER 

SEMVNIS ALTKRNEI ADVOCAPIT C0NCT08 
8EMVNIS ALTERNEI ADVOCAPIT CONCTOS 
SEMVNIS ALTERNEI ADVOCAPIT CONCTOS 

EN08 MARMOR IVVATO 
ENDS MARMOR IVVATO 
ENOS MARMOR IVVATO 

TRIVMPE TRIVMPE TRIVMPE TRIVMPE TRIVMPE 
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The translation of the first line offers no particular difficulty, as 
the initial £ is prothetic and strengthening, and there are plenty 
of examples where s is preserved between two vowels for later r. 
Nor about line second is their serious controversy. The compound 
iverve may fairly be /u^m ntem (ruinam), and we may render : 

"Help us, O Lares; 
And, O Hann&r, let not blight nor ruin fkll upon tbe flowers." 

Or, perhaps, instead oi pleores:=jlores, we may take it pUores = 
piures, and translate "upon the multitude," though this has less 
pertinence. 

But the third line is where the commentators have broken down. 
The latest authority within my reach. Prof. Allen, of Yale College, 
gives it up as hopeless, and leaves it untranslated. Moinrasen pro- 
poses that it shall be split in two, one half an appeal to the gods, 
Satur etto, fere mars' "Be satiate, fierce Mars," and the other 
half to the individual brethren. In liinen. tmilil Sia! Verbera 
(timen) I 

This is terribly strained. Mars was not a fierce deity, nor god 
of war to the Etruscan, but of peace, of agriculture, and of the 
springtime. He was guardian of the husbandman, not of the 
warrior. The word Berber is repeated three times, without any 
•n, and is plainly a reduplicated proper name, like Marmar in 
which it bears a distinct rhythmical relation. 
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with Lases, Mar mar and Mars, it is a more or less Latinized form 
of a pure Etruscan word, what could we make of it ? 

The first difficulty is that the Etruscan probably had no b, in which 
they resembled many of the modern Berber dialects, where it is 
also lacking. There was some intermediate labial in Etruscan 
which the Romans rendered by either/, or ?/, or d. Probably it 
was close to the Greek digamma, p'. Did the Etruscans have a god 
fer, or Ver ? Undoubtedly. That was the exact name of the 
deity whom Varro calls Deus Etruria princeps^ '* chief of all the 
gods of Etruria.** The Latin writers give his full name as Ver- 
tumnus \ but that the last two syllables do not belong to the name, 
but constitute an appellative suffix, the analogy of the Etruscan 
words Vol'tumnaf Luxumna^ and many others, has long since con- 
vinced Etruscologists.* 

The functions of this god -^er were most appropriate to the rite> 
of the Arval Brethren. The gardens of the spring, the harvests of 
the summer, but especially the maturing grain and fruit of the 
autumn, were his special care. Thus he came to be a chief god, 
one who looked after home life and works. He was the culture- 
hero of the Etruscans, analogous to such figures as Michabo and 
Viracocha in native American mythology. 

But here a striking identity meets us. Among the Libyans of 
Northern Africa this same divinity, with the same attributes and 
the same name, appears to meet us. Their chief god was also Ber 
{^Fer^ Ver) ; he was their protector and mythical ancestor ; from 
him they claimed their name, Berbers^ Bredres, etc. ; and to this 
day the secluded tribes of the Sahara point to sacred spots where 
their famed progenitor and teacher was buried. f 

It would be an easy error to suppose that V^r was the Latin word 
for spring from the Greek, and that in the Pantheon Ver was the 
personation of the season of spring ; but this was not the case. 
The Vertumnalia were in the fall of the year, in the month of 
October, and were never supposed to have reference to any such 

• See Deecke. note to MQUer, Dit Etrutker, Bd. li, s. 51 et cd. In some of the Latin 
geographers the name Berenice, that of a Libyan city, ia spelled Verenice (Boreari, 
Geograjta della Tripolitana, p. 191). 

t " L'anc^tre coramun do toutes \en tribes borb^res," Diiveyrier, Ia-^ Touaregs du Nord. 
He is the larbas of (Jreelc legend, son of Jupiter Animon and a Libyan nympli, and king 
of the Oetuli, to escape whose pressing solicitations Queen Dido plunged the sword into 
her own bosom. His Immediate descendants are still referred to by the Touaregs as the 
Jabbaren. 
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impersonation. This fact brings out the antithesis in the line 
between the two divinities named. Marmar was the god of the 
early season and of the spring crops, Berber or Ver of the autumn 
and the late crops, and this was the reason for bringing them 
together in this adjuration for the fertility of the fields. 

The meaning of Ber in the ancient Libyan language I have partly 
discussed elsewhere. It is from the biliteral root B R, the primi- 
tive meaning of which was " to overflow," orsomething equivalent 
to that idea. Applied to population, it was "to migrate," "to 
journey forth," and, as only freemen could have that privilege, it 
came to mean " to be free," and it was apparently in that proud 
significance in which it was adopted a patronymic. In its earlier 
sense it was and is applied to water which boils over, and in a 
neuter form it signifies " to be in excess," " to be abundant," and 
hence " to abound in," "to be fruitful in " {/(tiaoner). Here we 
see where the meaning of Ver comes in, as the god of the harvest, 
of the fruitage and the vintage. 

In the ancient Numidian epigraphy we find this name repeatedly 
inscribed on tombstones, usually with a similar suffix, Vermim, 
Vermimo, Vtrmima,* in which we easily see the biliteral Berber 
radical M M, from which are derived the terms for both mother 
Imma, and son Emmi. Whether the termination -umnus, so com- 
mon in Etruscan names, and occasionally written ummus {lue 
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of the line is given, " Call ye, in turns, on all the Semones." I 
should prefer to consider that semones refers distinctively to the two 
gods named Mannar and Berber, and that advocapit is an abbre- 
viated form of the passive future, used impersonally, while conctos 
should have its original meaning, not *'all,*' but ''conjoined,'* 
** united," referring solely to the two divinities who are appealed 
to in the Song. It should then be rendered, *'To these united 
gods of the crops (/. ^., the one of the early, the other of the later, 
season) praise shall be rendered." 

The last lines offer no particular difficulties, so I offer this free 
paraphrase of the whole Song : 

The Song of the Arval Brethren. 

Come to our aid, O Lares ! 

O Marmar ! Let nor blight nor ruin fall upon the flowers. 

The sown seeds, O Marmar I protect ; and favor the product, O fierber ! 

Praise shall be paid in turn to these associated gods of the crops. 

Come to our aid, O Marmar I 

Shout for joy I shout for joy I shout for joy ! 

The similarities which I here point out have an additional interest 
in the light of some recent discoveries in Egyptian archaeology. 

It has been generally accepted that the Tur-sha, who, about the 
close of the thirteenth century B.C., invaded Egypt from the West 
along with the Libyans, were Etruscans ; but only recently has it 
been shown by conclusive evidence that the Etruscans continued to 
live in the Western Fayoom and on the Libyan boundary of Egypt 
for many centuries afterwards. One part of this evidence is from 
Egyptian inscriptions. At Medinet Gurob, close to the Libyan 
boundary, Mr. Flinders Petrie exhumed the coffin of a man bearing 
the inscription An- en- Tur-sha, '* A man of the Tur-sha," showing 
that prominent citizens of Egypt (the coffin was that of a wealthy 
person) were at that time recognized as of the Tur-sha blood. 

Still more extraordinary was the discovery of an Etruscan Ritual 
Book in this portion of Egypt, the celebrated Agram Codex, which 
has lately been published by Prof. Krall, of Vienna. He considers 
it conclusive as to the existence of an Etruscan settlement in this 
part of the Egyptian dominions.-^' 

♦ Die Efniskisi'hcn Mumie.nhinden drs Agniiufr Naliondl-ilu^unis, s.s, is, I'J (Wicii, 1hi>'2). 
He quotes and discusses I'etrie's researches at Medinet Gurob. 
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Such facts lead us to inquire particularly as to what we know from 
the oldest authors concerning the population of the territory imme- 
diately west of lower Egypt. On turning to the best and oldest 
authority, Herodotus, who obtained his information from members 
of the Greek colony at Cyrene, I was surprised to find Ihat he 
locales precisely in the region referred to a tribe whose name, as 
he gives it, is evidently that of the Tur-sha — to wit, the Adur- 
machides.* It is possible (hat machides is a Cyrenaic Greek termi- 
nation, meaning "warriors;" at any rale we have the A^m. Adur 
or Alur, which is precisely what recurs in Etruria. It is undoubt- 
edly a Libyan word, from the root DR'or D R'R, whence the 
words for mountain, adar or adrar. The Jiirsha were, there- 
fore, the mountaineers, those dwelling in the range of mountains 
which rise to form the eastern Libyan plateau. The analogy 
between adar and adrar on the one hand, and adur and elrur, 
on the other, is very noticeable. As the Italian Etruscans made 
little use of the letter d, substituting for it the /, we have the very 
common Tuscan radical iur or iar, as in the name of the field 
which the mother of the Arval Brethren on dying left to Romulus, 
the agtr turax or tarux.^ 

' He awlRni ihpir podUon u " rrom th« borden of Egrpt to Port PIjiku." ami d<s- 
lingulahea tiiem from Ihe Ammonll of tbeOula of Jupiter Animoa, tb<! modem El OiHb 
(But,, Book Iv, rap. litHj. Tno lallei lo thli day epeab a wcU-markeJ Berber dialect, u 
Is proved by tlie short vocabulary collected by Bayle BL Jobn. 
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Miscellaneous, 

American Chemical Society, New York, announcement of fifth general meeting. . . 292 

Babylonian Tableta 120, 266, 309 

Bache, R. Meade, resolution by, decoration of meeting room ... 122,267 

Blodgett. Lorin, letter from, in regard to a National University to be erected in Wash- 
ington, D. C 292 

B<x)ksof reference purchased 116 

Buffalo Historical Society, Invitation from, to unveiling of statue of Red Jacket. . . 292 
Busts of Lafayette and Franklin loaned to the University Lecture Association . 122, 257 

Claudio, Jannet, letter from 257 

Coins of the Society .... 268 

Columbian Celebration, letter from Committee of Philadelphia Councils on the . 263,306 
Committees : 

Standing Committees 107 

On Michaux Legacy 108, 805 

On Columbian Celebration 112,256 

On Ses<iui-Centennial Anniversary 265 

On Henry M. Phillips' Prize Essay Fund 108 

On Library 108, 116, 122, 313 

On Finance 3, 107,314 

On Extended Accommodations 116 

On Publication 107, 119, 313 

On Hall 107, 108, 119 

On the Publications of the Society .108,309 

OnDr. J. E. Humphrey's Pai)er 311,313,314 

To Examine Pajier of Prof. Cope lOM, ill, 115 

Coni?r^s<le< Americanistes. ... 303 

Internationale des Orientalistes, announcement of tt-nlh session to l>c held. . . . 21*2 
Grolouiqne International, propnim of meetings to tulce place at Zurich in 1891 . . 292 

Qo\K\ Dr. E. !>., presented additional matter for liis pnijerin Transaction.s 121 

Offers an amendment to Chapter ix, Section 1, of the Laws 117 



I 



Liet of surviving Members of the American Philosophical Society, 
held at Philadelphia for Promoting Useful Knowledge. 



The addresses here given so far as known are at the present time. Cor- 
rections of this list are respectfully solicited. 

A name printed in italica indicates that the Society is uncertain as to 
whether such member is still living and desires in formation on the subject. 

The Society will be happy to receiye photographs (cabinet size preferred) 
of such of its members as have not already sent. 



.A. 

Name. Date of Election. Pretent Addrtu. 

1687. ABBt, Cleveland July 21, 1871, Army Weather Bareau, 

Washington, D. C. 

2170. Abbott, Charles C Dec. 20, 1889, Bristol, Pa. 

1468. ABBOT, Henry L April 18, 1862, New York city, N. Y. 

n 

1809. Ackerman, Richard July 21, 1876, Stockholm, Sweden. 

1713. ACLAND, Henry W Jan'y 17, 1873, Oxford, England. 

2128. Adam, Lucien Dec. 17. 1886, Rennev, France. 

2081. Adams, H. B. . . . May 21, 1886, Baltimore. Md. 

1381. Adamaon, Rev. John a July 13. 1856. 

1779. AoASSiz, Alexander April 16, 1875, Cambridge, Mam. 

1642. Aoasbiz, Elizabeth Oct. 15, 1869, 

2091. Albrrcht, Paul May 21, 1886, Hamburg, Germany. 

1860. Alison, Robert H May 3, 1878, Ardmorc, Pa. 

1869. Allen, Joel AsAPii Sept. 20, 1«7H, New York. N. Y. 

1776. Allison, Joseph April 16, IW), Philadelphia. 

1927. Ames, Charleh O Jan'y 21, IHHi, B^i^iton. Majw. 

2064. Anderson, Gf»rge B F'cb'y 19. 18«6, West Point. N. Y. 

1655. Anderson, GEORf;E W Oct. l'>, 1869, Rowmoni, Ph. 

2164. Angell, James B Oct. 18, 1889, Ann Ar»K»r, MIrh 

1122. AngdU, Pedro de. Jan'y 17, 1840, Jiuerutt Ayren. S. A. 

2102. Argyll, Duke OF May 21, 1H86, I/*ndon, KngUnd 

1761. ARMSTRONG, Wm. Gkohgk .... July 17, 1874, .S<.'wrioitl<;-<;ii-Tyn*', Kijgland. 

1996. AsHHURsrr, Joif.s Jan'y 1«, IHHI, Philn/k-lphia. 

2012. AsHHURST, Richard L April IH, 1H84, 



Doicitl SeHim. 



Praenl Aildmt. 



Baciik, R, Meadb. Jaii'i' I 

Bachi, Thoiub Hbhtbos , . . Fub'y ■ 

Baird, Hinry' Carey JuD'y 1 

BURO, Henry H laa'y \, 

BaXEK. WiluahS. Msr 7 

Ball, Koueht May I 

Barber, Edwin Atlee April 1. 

Babcsma, Uasiamo Feb'r 

Barker. Oeorue P. ...... April I 

Barker, Wharto.n April li 

Barnard. Williait r May 2 

BARTHDUIW. KOBEHIS ApHl 1 

BABILETr, W. II. C April 1 

BAmAN, ADOLPH Deo, 1' 

Bell, Alexanueh Ukahih, . . July 2 

Bell. JoaJtru snowden July 2 

Bell, Lon-nuAN April S 

Biddle, ALEXANDER Fub'y 1 

BniDLE, AHTHTIil DoC. 3 

BlDDLE, CAnWALADEK .... Oc(, 1 

Biddle. Craio Fob'y 

BiLUMOB. JoHS 9. Feb'y 1 

Blur, Andrew A May 1 

Blair, Thomia S. Jall'J- 1 

BLARE, William Fiupps .... Oct. 2 

BUABltffl. WILUAH. ....,,. Ool. I 

BLODQET. LORIH April 1 

Bi3KTLiK0K, Orro Juti'y 1 

BONWJLL, W. 0. X Oct. 1 

Bovt, Martin il Jau'y I 

Bracksit, Cthdb Fooo ..... Feh'y 

BttAHMER, JonN C. May Z 

Bbezi.ia, aristidbi May ! 

BHiirTO>i. Daniel Q April 



1881. Brown, 









Bhinton. J 

Britton, J. Blodobtt . . , 

Bboors. wiLUAM KEirn. . 

Brown -SEql'ARD. E. 

BBnosu, Henri Jan'y I 

Becsh, GiouoE J Jan'y i 

Bdllock, Charles OcL I 

BoiOEM, RobkktW Jan'y I 

BuHE, IHAAC Jan'y 1 

BURK, Jesx Y Jaii'y 1 

BCTLCR, WiLUAH Apctl I 



Yoiikew, N. V. 
PbllRdelphbL 
Dulilf 11, Ireland. 
Wuu Cbeiter, Pii. 

FhiUdclphla. 

Boonlon, N, J. 
fhllodelphla, 
Vonken, N. Y. 
Berlin, OermRny, 
Washlinwn. 
Philadelphia. 
Newoaalloflii-Ty ui', 
Pblladelphla. 



Wubingtan. D. C. 
Phllodolpbla. 
PaUmrgh. Pu. 
New Haveu, Cuun. 
Fhlladclphta. 



Plilliidelphla. 

Berlin, Pruula. 

PUlladelptitR. 
Huldvlberg, Gvrmauy. 

Pblladelpbla. 



July Ifl, 1S7S, 

Oct. 16, IMS, WUmlngtaii, Del. 

.... Oct. It, ima, Uenlna, Ilaty. 

ITSl. Cateujnl GiovA.sHi April IS. 18T3, Bologna. luly. 

ITve. Carll, J. F Oct. IS, laTS, Pleaaaulvllle. Pn. 

2UD, CaRRILLO, Crescencio Due. IT, I8M, Merlda, Yucatan. 




Kaau. 


Dalei^Elattm. 


PraailAMrat. 


I9M. Bach«, R. MKiDE. 


J.n> 


18, 


88<, 


PbllEdelpbU. 


1832, BiCHi, THOMiS Hkwsom . . 


Fefj 


2. 






I6ao. BjuHD, nciRr Casit .... 


JmT 


15. 


889, 




I»l. BilED, HKHKir H 


ItD-y 


18. 


8W. 


Yunken, N. Y. 


30Ti. BiUR, WILLLUC S. 


Mar 


21, 


BSO. 


FhllulwlpblE. 




M.y 


16, 




DubUu, IreUnd, 


IBM. liiniiKtt, Ei.w.N Atlee. . . , 


April 






Wcrt CheMcr, Pa. 


1818. tunctsi, M,iHi»s-o 


FeL'y 


2, 




Mexico. 




April 






Philadelphia, 


»ll. BlRKIR, WH*BTO.t ..... 


April 








2m. B*B«A«D, ■WllJJAB T 


Ua; 


20, 






tm. BaKTSOLOW BOBEKn .... 


April 


18. 


M8D. 


['hlladelphla. 


im. BjuiTLrrT. W 11. C 


April 






Yonkcri, N. V. 


2119. .Ba«tUn, A.D01.PI1 


Dec, 


17,' 


>m. 


Berlin. Oennauy, 


m^ Bkll, AUXAKDCH Ukahah. . 


July 




Mi, 


WBAliliiKion. 


198S. BiLl, JOUFH aNOWDE-f .... 


July 




«8Z, 




1802. BeU, LOWTHIAS 


April 




m. 




2H9. BIDDLB, ALEXjLNDIB 






WW. 


i'hlladalphlii. 


2IM. BlDDLE, AKTaOK 




21. 


KM. 




199}. BiddLb, Cadwalader , . . 


Oct, 


15. 


wn. 




18SI. BIDOU, CEAIO 


Fefr 


a, 






21». BiLUniM. JOHNa 


F«b'y 


It, 




WaxblnKtoii, D, C, 


aSJ. hlOlB. ANB8I1T A. 


May 


n.* 


889, 


PhllRdulphla. 


ItU. JUair, rAonoj S. 


Jsn'y 




MB. 


PUtrfiuroft, (M, 


t«0. Blake. Wii.ijam Phipk . . 


Oct. 




B70, 


Nevr HaTCQ, Coon. 




Oct. 


l.'i. 


873. 


Fblladelphlt. 


1700. BUJDCET, LOUIN 


April 








1M4. BoHTUKOE, Otto 






862, 


LeipUg, OenuEuy. 


2017. BoKwiui. W C..A 




16, 


88J. 


l'liiln.i,,l[mi,i. 


UM. BoYfc. MARm II, 


Jaify 




810, 


'.\^n„:r,\,nrK. Pii, 


1(B6. BBACEnr, CVHOB FoOO .... 


Fcb-y 


2. 




rrliiL'...lt>L,, N J, 


SD83. Bbahner, JoH.f C 


May 




88S. 


Palo Alio, Cal. 


2196. BeehMa. Ahwudes 


M»y 


21. 


886, 


Vienna. Aiuirla. 


lesa. bewtos. damiel a 


April 




8611. 


Pblladvlplila. 








8*, 




1745. Beitios, J, BLODoerr .... 


Oct, 


17, 


873. 




2080. Bbook*. WiixUK Keith . . . 


M.y 




886, 


B«Ulnioro, MJ. 


1881. Bbowh, Aurmiit Ebwih . . . 


April 




879. 


Phllailvlphla. 


mS. BBOir«.SBJUABD, E. 


Jaii'y 


20, 


854. 




iei4. BNCOeU, Hunt 


JwxT 


15, 




Bcriiu, rninia. 


IMT. Brush CeorgeJ 


Jan'y 


20. 


805, 


Ne« Hnvcii. Coun, 


185!, Ilri.r/"-i!,'-„,r:rh>- 




16. 


m. 


Pbtlailulpbla, 








Sffi. 


Heidelberg, (iurinaiiy. 


2008. Bdbe, Ihaac 


J.n-y 


1^ 


S8I. 


Fblladelpbla. 


StW. Bdhe, j™kY 


jRiry 




8»J, 




1988. Botlxe, Wiluam 


April 

G 


IS. 


r8I, 


Wei«Clie««r,Pa. 


1788. CahPSKU.,JoHNLvli .... 


July 


18. 


87.S 


Crawlbnlnrllle. Ind. 


1808. CiNBY. WlLUAM MABEIATT . . 


Oct. 


18. 


888, 


WllmlneWn, D«l. 


aOei. CAKKIZIAaO, TOUHiSO .... 


Oct. 


18, 


885, 


M«Ina, lUly. 


17B1, CaNLUNI, GiotahNI 


AprU 


18, 


SJS, 


Bolufna, iMly. 


17IP«. CAEii, J. F. 




IB. 


87\ 


PleaMntTllli, P«, 


2110. CAUULLO, CEWCKKO* . . . • 


DM. 


IT, 


88S, 


HaiMa, YoMwn. 



I 



1911. 
1707. 
2147. 
2152. 
1^5. 
190S. 
1783. 
1778, 
2132. 

2111. 
21&8. 
1717. 
1983. 
2048. 
1876. 
1999. 
2UU5. 
1555. 
1367. 
2129. 
1474. 
1867. 
1662. 
1672. 
2207. 
1836. 
1393. 
2100. 
2172. 
1439. 



1567. 
1354. 
1806. 
1516. 
1811. 
1557. 
1923. 
1468. 
2131. 

2013. 
2208. 
2108. 
2089. 
1946. 
1839. 
1924. 
2200. 
1787. 
1918. 
1878. 
1921. 
2063. 



Name, Date of Election. 

Cabson, Hampton L April 16, 1880, 

Cassatt, Alxxander Johnson . Oct. 18, 1872, 

Castnbr, Samuel, Jr Dec. 16, 1887, 

Cattell, J. McKeen May 18, 1888, 

Cattell, Wiluam C Jan'y 20, 1871. 

Chance, Henry Martyn . . . April 16, 1880, 

Chandler, C. P April 16. 1875, 

Chapman, Henry C April 16, 1875, 

Charencey, CoMTE Hyacinth DE Dec. 17, 1886, 

CHILD8. George W Dec. 17, 1886, 

Clark, Clarence H May 17, 1889, 

Clarke. Thomas C Jan'y 17, 1873, 

Claypole, E. W Jan'y 19, 1883, 

Cleemann, T. M Oct. 16, 1885, 

CLOISEAUX, DE8, A. ...#.. . Oct. 18, 1879, 

Cohen, J. Sous Jan'y 18, 1884, 

Coleridge, Lord Jan'y 18, 1881, 

Cope, Edward D Jan'y 19, 1866, 

CoppfeE, Henry Jan'y 18, 1856, 

Cora. Guido Dec. 17, 1886, 

Cornelius, Robert Oct. 17, 1862, 

CouES, Elliott Sept 20, 1878, 

Cox, J. D April 15, 1870, 

COXE. ECKLEY B Oct. 21. 1870, 

Charles H. Cramp Dec. 16, 1892, 

Crane, Thomas F Feb'y 2, 1877, 

Cresson, Charles M April 17, 1857, 

Crookes, Wiluam May 21, 1886, 

Cruz. Fernando (of Guatemala) Dec. 20, 1889. 

CuRWEN, John April 18, 1861, 

ID 

Da Costa, J. M Oct. 19, 1866, 

Dana, Jambs D July 21. 1854, 

Dannefeld. C. Juhun April 21, 1876, 

Daubr£e, a July 17, 1863, 

Davenport, Samuel Oct 20, 1876, 

Davidson, George Jan'y 19, 1866, 

Dawkins, William B Oct. 15, 1880, 

Dawson, John W April 18, 1862, 

Delgado, Juan de Dias de la 

Rada y Dec. 17, 1886, 

Dickson. Samuel April 18, 1884, 

Dixon, Samukl G Dec. 16. 1892, 

DoLLEY, Charles S Dec. 1"'. 18S6, 

DoNNER, Otto May 21, 1886. 

Doouttle, C. L Oct. 21, 1881, 

Douglass, James, Jr April 20, 1877, 

Draper, Daniel Oct. 15, 1880, 

Drexel, A. J Feb'y 19,1892. 

Drown, Thomas M July 16, 1875, 

Du Bois, Patterson Oct. 15, 1880, 

Dudley, Charlf:s I^enjamlv . . Jan'y 17, 1879, 

Dudley, Thomas H Oct. 15, 1880, 

Duncan, Ix)UIS Feb'y 19, 1886, 



Present Addrcu. 



Philadelphia. 



i< 



New York, N. Y. 
Philadelphia. 



4< 



New York, N. Y. 

Philadelphia. 

St. Maurice les Charencey^ 

France. 
Philadelphia. 

New York, N. Y. 
Akron, Ohio. 
Philadelphia. 
Paris, France. 
PhUadelphia. 
London, England. 
Philadelphia. 
Bethlehem, Pa. 
Turin, Italy. 
Philadelphia. 
Washington, D. C. 
Cincinnati, O. 
Drifion. Pa. 
Philadelphia. 
Ithaca, N. Y. 
Philadelphia. 
London, England. 

Warren, Pa. 



Philadelphia. 
New Haven, Conn, 
Stookholm, Sweden. 
Paris, France. 
Adelaide, S. Australia. 
San Francisco. Cal. 
Manchester, England. 
Montreal. Canada. 

Madrid, Spain. 
Philadelphia. 

It 

Helsingfors, Finland. 
Bethlehem, Pa. 
Spuytenduyvll, N. Y. 
New York, N. Y. 
Philadelphia. 
Boston, Mass. 
Philadelphia. 
Altoona, Pa. 
Camden, N. J. 
U. S. Navy. 






lo73. Duyimio, 

1727. JIUFOKT* 




1^ ■^- • ^ • 

f ^ 



• • 



• * ■ 



JPteaemi Addrem. 

Jaa'Sr Ul 1887, nmnlngtoop Conn. 
April U^ ISTS^ Bnawls, Belgium. 
Iby 91, 1888^ Puis, France. 
Jui'y 20^ 1871, Washington, D. C. 



Xamt. 




2180. FIELD, Robert Pa TTKrjsDM . . . May .., . 

1901. Fuyr.AuariN. JR \pril 10, iss<», 

1621. Floweb. Wm. Henry Jany 15. \SCA\ 

1875. FooGO, Edwakd a. Cxn. liS 1S79, 

2197. FoKBER, George Oct. 16, 18ia, 

1170. Fbaley, Frederick July 15. 1^'J, 

1912. Fbaley, Joseph C April 16, 1^80. 

1695. Frazer, Persifod Jaii'y 19, 1872, 

217L Friebis, Geoboe Dec. 2D, 1889, 

1459. Fboude, J. a. Jan'y 17, 1862, 

2179. Fui.LERTON, GeokgbS. May 16,1890; 

1739. Fulton, Joh.n April 18, 1873, 

1914. FuRNESs, Horace I1owari> . . . April 76, 1880, 

1130. FURN ESS. William II April 17, IWO; 

1988. Garrftt, Philip C April 2\ l-w^, 

2079. Gates, M.E May 21, isv., 

1025. GA-raCHET, ALBERT .S Oct. 17, IS^l, 

1897. Geikie, Archibald Jaii'y 16. Ins^i, 

1808. Geikik, JxyiKi* Ai>rll 21, 1876, 

1330. Genth, Fred. Av«UJ*n;!* Jan'y 20, 1*'>I, 

2067. Genth, F. A., JR Fcb'y 19, ISW, 

1355. GiBBS, Olivkr Woijctyn July 21, 18'>*, 

15S7. Gill, Thk«>ik>re Nicholas . . July 19, lVf7, 

1800. Gi LM AN, Daniel C April 21, 1*<76, 

1940. Gintlde>;J. P. r. Ottfunlo tte. . . July 20. 1827. 

1950. Gladstone, Wm. Ewart .... Ort. 21, issi, 

2162. GooDE, G. Brown (xt. 1*<, 1*<9, 

1835. Goodeli., William Fcb'y 2, 1S77, 

16*i0. GoODFELUiW, Kdward Jau'y 2r», 1871, 

2203. G^»fH»wiN. lI\i:oi,i^ Miiy 20, l^irj, 

1271. GorLD, Ken. Aithohpe Jnn'y 17, IKM, 

1851. Gray. Eli.'^ha Ja?ry IM, 1h7»<, 

16i»5. Green. TiiAiLL f7«t. Ifi, 18f»s, 

IDOi. Green. William IIknuy .... April 17, isiw, 

lS8n. Greene, William H April 1h. 1879, 

2155. G RF.f iOKIO, I L M A Rt'H EHE A NT<i.N 10 

DE Dec 21, 1W8, 



Xew York, a. i . 
LoikIou, Englanil. 
Philadelphia. 
LonduD, Engliind. 
Pliiliidelphia. 



(t 
t« 



London, Englaml. 
Philadelphia. 
Johnstown, Pii. 
Philadelphia. 



Philadelphia. 
Ainher>!t, Muss. 
Wajihington,!). <'. 
I>)Udon, Kiisrlaud. 
Ediiihurgli, Scotland. 
Phlliulc'lphia. 



(• 



Ciiinhrl«l<?e, Mii**, 
Washin^^n, J). (.;. 
BaUlmr>re, Md. 

I>mdoii, England. 
WashhiKtori, D. C. 
Itiiludelphia. 
Washington. D. C. 
Philaflelphla. 
Ciunbridge, Mbm. 
ChlcaKo, Hi. 
Easton, Pa. 
Princeton, N'. J. 
Philadelphia. 

Palermo, Italy. 



Nanu, 

2159. Gregory, Henry D. . . . . 
2188. Gregory, CASi'AKRfeNfe. . . 

1229. Orimaldi, Ctva 

1939. Griscom, Wm. Woodnutt . 
1815. Grotb, Augustus RADCurps 

2090. GUBERNATIS, ANGELO DE . . 

1138. GuyatidoHf Putcual (ie. . . . . 



Date of Etection, Present Addret$» 

May 17, 1889, Philadelphia. 

May 1&, 1891. Leipzig. 

Oct 16, 1^6, Naples, Italy. 

April 15, 1881, Haverfonl, Va. 

Oct. 20, 1876. 

May 21, 1886, Florence, Italy. 

April 19, 1861, MadrUi, SpauK 



3064. Haeckel, Ernest. Oct. 16, 18S>, 

3066. Hagen, fl. a Feb'y 19, 1886 

1658. Hale, Edw. Everett Jan'y 21, 1870, 

1709. Hale. Horatio Oct, 18, 187: 

1853. Hall, Asaph Jan'y 18, 1878 

1795. Hall, Charles Edward .... Oct. 15, 1875 

1356. Hall, James July 21, 1851 

2027. Hall, Lyman B Jan'y 16, 1885 

1412. Hammond, Wiluam A Oct. 21. 1859 

2191. Hamy, E. T May 15. 1891 

1337. Harding, George Jan'y 20, 1851 

2136. Harris, Joseph 8. May 20, 1887 

1827. Hart, Jambs Morgan Feb'y 2, 1877 

1510. Hartshorne, Henry July 17, 1863 

1764. Hauer, Franz Ritter von. . Oct. 16, 1874 

1681. Haupt, Hermann April 21, 1871 

1862. Haupt. Lewis M May 3, 1878, 

2082. Hayes, R. Somers May 21, 1886 

2071. Hays, J. Minis Feb'y 19, 1886 

2165. Hazlehurst. Hknry Oct. 18, 1889 

1985. Heilprin, Ancjelo April 20, 1883, 

1734. Helmholtz. Heinrich .... April 18, 1873 

1963. Hill, Hamilton Andrews . . . April 21, 1882 

2110. HiLPRECHT, Hermann V Dec. 17, iaS6 

1768. HiMEs. Charlfs Fra.ncis . . . Oct. 16, 1874 

1663. Hitchcock, Charlb* Henry . . Ai>rll 15, 1S70 

2160. Hoffman, Walter J Oct. 18, ih89 

2068. Holland, Jamm W Feb'y 19, 1H«6 

1898. Holmes, Oliver Wendell . . . Jan'y 16, 1880, 

1624. Hooker, Joseph D Jan'y 15, 1869 

1652. Hopper. Edward Oct 15. 1869 

1607. Horn, Ge<^>kge Henry .... Oct 16, 1868 

2070. Horner, Inman Feb'y 19, 1886 

1941. HoTCHKias, Jedediaii Oct 21, 1881 

1696. Hough, <iF/)RGE W Jan'y 19, 1872, 

1698. Houston. Edwin J Jan'y 19, 1K72, 

2143. Houston, Henry H May 20, 1887, 

2084. Hovelacque, Abel May 21, 1886, 

1843. Humph KEY, H. (; July 20, 1H77, 

2211. Humphrey, Jamf^i Faaah .... Dec. 16, 1892, 

1623. Huxley. Thomas Henry . . . . Jan'y 15, IHAg, 

1420. Hybtl, Johkpii July 20, 1860, 



Jena, PrusKia. 
Cambridge, Mass. 
Roxbury, Mass. 
Clinton, Canada. 
Washington, D. C. 
Westport, N. Y. 
Albany. N. Y. 
Haverronl, I*a. 
New York, N. Y. 
Paris, France. 
Philadelphia. 



«« 



Ithaca, N. Y. 
Philadelphia. 
Vienna, Austria. 
8t Paul, Minn. 
Philadelphia. 
New York. N. Y. 
Philadelphia. 



ti 



Berlin, PruNsia. 
Boston, Mass. 
Philadelphia. 
Carlisle, Pa. 
Hanover, N. H. 
Wttshington, D. C. 
Philadelphia. 
ItiMton, Mam. 
IxHidoii, England. 
Philadelphia. 



«« 



Staunton, Va. 
Chicago. 111. 
Philailelphla. 



«« 



Paris, France. 

Amhemt Maa«. 
London, England. 
Vienna, Auntrla. 



2052. IM Thurn. Everard F. Oct. 16, 1a8^ QeoifBloinit BiMah Qiikuia. 

1773. Ingham. Wm. Armmtbono. . . . April It, 187S, PhOadalphlA. 



J" 

Name, Date of Eledion, PreBeni Addren. 

2010. James, Edmvkd J April 18, 1884, PhUadelphia. 

198S. Jannet, Claudio April 15, 1881, Paris, France. 

a(U9. Jaynk, Horace Oct 16, 1885, Philadelphia. 

1954. Jeffbris, William W Jan'y 20, 1882, •' 

1942. Jones, Charles C, Jr. Oct 21, 1881, Augusta, Ga. 

2017. Jordan, Francis, Jr. April 18, 1884, Philadelphia. 



1989. Kane, Elisha Kent April 20, 1883, Kane, Pa. 

2169. Keane, John J Dec. 20, 1889, Washington, D. C. 

lS4a Keating, Wiluam V April 21, 1854, Philadelphia. 

2021. Keen, William W July 18, 1884, " 

1962. Keim, Geo. db Benneville. . . . April 21, 1882, *' 

21ia Kiepert, Henrl Dec. 17, 1886, Berlin, Prussia. 

1161. Kendall, E. Otis Jan'y 21, 1842, Philadelphia. 

1706. King, Clarence Oct 18, 1872, New York, N. Y. 

1284. KiRKWooD, Daniel April 18, 1851. Riverside, Cal. 

1767. KdNiG, George A Oct 16, 1874, Houghton, Mich. 

2167. Krauss, Friederich S Dec. 2 ), 1889, Vienna, Austria. 



1026. Labouderie, J. April 19, 1883, ParU, France, 

1694. Lambert, Guillaume. Jan'y 19, 1872, Louvain, Belgium. 

1858. Landreth, Burnet Jan'y 18, 1878, Bristol, Pa. 

1781. Langley, Samuel P April 16, 1875, Washington, D. C. 

1721. La Roche, C. Percy Jan'y 17, 1878, Rome, Italy. 

1711. Lauth, Franz Joseph Oct 18, 1872, Munich, Bavaria. 

1974. Lawes, John Bennett Jan'y 19, 18S3, Rolhamstead, Herts, Eng. 

1595. Lea, Henry Charles Oct. 18, 1867, Philadelphia. 

1787. Le Conte, Joseph April 18, 1873, Berkeley, Cal. 

2125. Leemans, Conrad Dec. 17, 1886, Leyden, Holland. 

1986. Lehman, Ambrose E. April 20, 1883, Philadelphia. 

2182. Leland, Charles O May IG, 1890, London, Eng. 

2174. Le Moine, J. M Dec 20, 1889. Quebec, Canada. 

19*4. LeRoy-Beaulieu, Paul April 15, 1881, Paris, France. 

1382. Lesley, J. Peter July 13, 1856, Philadelphia. 

1376. Letchworth. Albert 8 Jan'y 18, 1856, " 

2085. Levasseur, Emile May 21, 1886, Paris, France. 

1415. Lewis, Francis W Jan'y 20, 1860, Philadelphia. 

1383. Leybum, John, July 13, 1856, Baltimore, Md, 

1756. Lockyer, Joseph Norman. , . . April 17, 1874, London, England. 

2202. Low, Seth Feb. 19, 1892, New York, N. Y. 

1872. Longstreth, Morris Sept 20, 1878, Philadelphia. 

1015. lyrrin, Theodore April 20, 1832, Parie, France, 

2019. Lubbock, John July 18, 1881, London, England. 

2003. Ludlow, William Jan'y 18, 1884, U. 8. A. 

1629. Lyman, Benjamin Smith .... Jan'y 15, 1869, Philadelphia. 



105a Macedo, J. L, DaOotta April 15, 1886, LUbon, PoriugaL 

2209. Macfarlane, John M Dec. 16, 1892, Lansdowne, Pa. 

1994. Maisch, John M Jan'y 18, 1884, Philadelphia. 

1970. Mallery, Garrick, JR Oct 20, 1882, Washington, D. C . 

2012. Mallet, John Wm Jan'y 16,1885, UnivenltjofViffliila, Va 
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1S57. 

1361. 

1601. 

2078. 

1018. 

2184. 

1572. 

2196. 

16M. 

2107. 

1928. 

1685. 

1888. 

1821. 

2004. 

1677. 

1903. 

1947. 

1744. 

2142. 

2175. 

1461. 

2114. 

1791. 

2029. 

1*11. 

10&4. 

1976, 

1577. 

2121. 

1866. 

2120. 

1486. 

2192. 

1892. 

2062. 

1937. 



2087. 
1852. 
158-2. 
1703. 
20G0. 
1805. 
1712. 
2106. 
2046. 

2072. 
1715. 
2195. 
2135. 
1581. 
2039. 

laoi. 



Name. Date qf Election. 

Mansfield, Ira Franklin . . . Jan'y 18, 1878 

March. Francis Andrew . . . Jan'y 18, 1878 

Marks, Wiluam D May 3, 1878 

Marsh, Othniel C Oct. 16, 1868 

Marshall, John May 21, 188tf 

Martinez, Juan Jottd ...... April 20, 1832, 

Mascart, E Dec. 19, 1890, 

Mason, Andrew Jan'y 18, 1867 

Maspero, Gaston May 15, 1891 

Mayer, Alfred M Oct. 15, 1869 

McAlister, James Dec. 17, 1886 

McCadley, Edward Y Jan'y 21, 1881 

McCosh, James April 21, 1871. 

McCreath, Andrew S. July 18, 1879 

McKean, William V Feb'y 2, 1877 

McMaster, John Bach Jan'y 18, ia'*4 

Meehan, Thomas Jan'y 20, 1871 

Merrick, John Vauoh AN . . . April 16,1880, 

Merriman, Mansfield Oct. 21, 1881 

Messchert, Mathew Hdizinoa. Oct. 17, 1873 

Michael, Helen Abbott. . . . May 20, 1887 

Mitchell, James T Feb'y 21,1890, 

Mitchell, S. Weir Jan'y 17, 1862 

MONIER-WlLUAMS, MONIER . . . DeC. 17, 1886, 

Moore, Gideon E Oct. 15, 1875 

Moore, James W Jan'y 16, 1885 

Morehouse, George R .... April 20, 1877 

MorelH Jan'y 15, 1836 

Morris, J. Cheston Jan'y 19, 1883, 

Morton, Henry Jan'y 18, 1867 

Much, Matth^us Dec. 17, 1886, 

Muhlenberg, F. A Sei>t. 20,1878, 

Mueller, Friedericii Dec. 17, 1886 

Mueller, F. Max Jan'y 16, 1863, 

MuNROE, Charles E. May 15, 1891 

MuoNi, Damiano Jan'y 16, 1880 

Murdock, J. B Feb'y 19, 1886 

Murray, James A. H April 15, 1881 

Nadaillac, Marquis ds May 

Newco-mb, Simon Jan'y 

Newton. Hubert Anson .... April 

Nichols, Starr Hoyt .... July 

Nikitin, Serge Feb'y 

Nordenskiold, Adolf Eric . . April 

NoRRis, Isaac Oct. 

NoRRis, William F. Dec. 

North, Edward Oct. 

O 

OuvER, Charles A Feb'y 

OuvER, James E Jan'y 

Oppert, Jules May 

Osborn, Henry F Feb'y 

Osborn, Henrys Jan'y 

Osler, Wiluam Jan'y 

OWKN, P. CUNUFFE April 



PraerU Addre^n. 

Cannelton, Pa. 

Easton, Pa. 

Philadelphia. 

New Haven, Ct>nn. 

Philadelphia. 

Spain, 

Paris, France. 

New York, N. Y. 

Paris, France. 

Hoboken, N. J. 

Philadelphia. 



Harrisbnrg, Pa. 
Philadelphia. 

4< 
«l 
(< 

Bethlehem, Pa. 
Douglassville, Pa. 
Philadelphia. 



London, England. 
New York, N. Y. 
Easton, Pa. 
Philadelphia. 
NapU»t Italy. 
Philadelphia. 
Hoboken, N. J. 
Vienna, Austria. 
Greenville, Pa. 
Vienna, Austria. 
Oxford, England. 
Washington, D. C. 
Milan, Italy. 
U. S. Navy. 
Oxford, England. 



21, 1886, 

18, 1878, 

19, 1869, 
19, 1872, 
19, 1866, 
21, 1876, 

18, 1872, 
17, 1886, 

16, 1885. 

19. 1886, 

17, 1873, 

15, 1891, 

18, 1887, 
18, 1867, 

16, 1885, 
21, 1876, 



Paris, France. 
Washington, D. C. 
New Haven, Conn. 
New York, N. Y. 
St. Petersbuiig, Ruxsia. 
Stockholm, Sweden. 
Philadelphia. 

Clinton, N. Y. 

Philadelphia. 
Ithaca, N. Y. 
Paris, France. 
Princeton, N. J. 
Oxford, O. 
Baltimore, Md. 
London, England. 



Name. Dateqf Eleclinn. Preaent Addrett, 

, ff^- Packabd, a. S.. Jb Sept 20. 1878, Providence, R. I. 

I3af* ^^^^'^^^^ J<>=^ ^ J^'^'y ^®' ^®^» Philadelphia. 

1^^* Paget. James Jan'y 20. 1854, London, England. 

jS** Pakooaot, William Hexby . . . Jan'y 19, 1883, Philadelphia. 

^^3^ Pabieh. Ebquibon de Jan'y 20, 1871, Paris. France. 

,7^^. Pabvin. Theophilxtb Jan'y 16, 1885, Philadelphia. 

^T^- Paktextb. Louis Oct. 16, 18%, Paris, France. 

*"^. Pattebson, C. Stuabt Jan'y 16, 1885, Philadelphia. 

^^^. Pattebson, Robebt April 18, 1851, 

^^^. Pattebson, Thomas L April 15, 1853, Cumberland, Md. 

^'^. PEAB8E, John B Jun'y 15, 1875. Botion, Man. 

^^59. Peibci, a Newlin May 3, 1878. Philadelphia. 

^"^22. Pembebton, Henby Jan'y 17, 1873, 

-^Icy^. PeSafiel. Antonio May 21, 1886, Mexico. 

^2073. Pennypackeb, Samtel W. . . . May 21. 1886, Philadelphiiu 

'^SlS. PENB08E, R. A. F. July 17, 186-^, 

^2069. Peppeb, Edwabd Feb'y 19, 18S6, Paris. 

1666. Peppeb. William July 15, 1870, Philadelphia. 

961. Perelra, Jo9t Maria Danie* . . . . April 18, 1828. Lifixm, Portugal. 

1705. Peteb, Robert July 10, 1872. Lexiiigion, Ky. 

1824. Phillips, Henry, Jr Feb'y 2, 1877, Philadelphia. 

1760. Platt, Franklin July 17, 1874, 

2127. Platzman, Julius Dec. 17. 1886, Leipzig, Germany. 

2053. POMIALOWSKY, JoHN Oct. 16, 1885, St. Petersburg, Russia. 

1539. Porter. Thomas Conrad .... Oct. 21. 1864, Easton, Pa. 

2203. Potts, Joseph D May 20, 1892, Philadelphia. 

J«)44. Potts, Wiluam John Oct. 16. 1885, Camden, N. J. 

2097. PoflTOATE, J. P May 21. 1886, Cambridge, England. 

2161. Powell, J. W Oct. 18, 1889, Washington, D. C. 

1619, Pbestwich, Joseph Jan'y 15, 1869. Shoreham, England. 

1592. Price. J. Sergeant Oct. 18, 1867. Philadelphia. 

1780. Prime, Frederick, Jr April 16, 1875, •• 

2088. POLZSKY, Francls May 21. 18S6, Buda-Pesth. Hungary. 

1758. PUMPELLY, Raphaei April 17, 1874, Ne\vi>ort, R. I. 

973. Quadrada, FrancUtco de Paolo . . Oct. 16, 1820, Madrid, Spain. 

1143. Quarantn, liarnardo Jan'y 15, 1841, Napleit, Italy. 

1736. Rand, Theodore D April 18. 1873, Philadelphia. 

1849. Randall, F. A Jan'y 18. 1878, Warren, Pa. 

1644. Rawlinson, George Oct. 15, 1869, Oxford, England. 

1765. Rawson, R.vw8()N W Oct. 16, 1874, London, 

2099. Rayleigh, Ix>rd May 21. 1886, Essex, England. 

1784. Raymond, Rossitter W . . . . April 16, 1875, New York, N. Y. 

1585. Raynolds, Wiluam F. . . . . . April 19, 1867, Detroit, Mich. 

1591. Read, John Meredith ..... July 19, 1867. 

2077. Reed, Henry May 21, 1886, Philadelphia. 

1889. Remsen, Ira July 18, 1879, Baltimore, Md. 

1918. Renard, a Oct. 21, 1881, Brussels, Belgium. 

1343. Renard, Charles Jan'y 20, 1854, Moscow, Russia. 

1890. Renevier, E July 18, 1879, Lausanne. Switserland. 



10 



1816. 

2122. 

1500. 

180S. 

1957. 

1390. 

2177. 

1906. 

1462. 

2(00. 

1907. 

1964. 

1732. 

2196. 

1718. 

1838. 

1264. 

1620. 

2109. 



1766. 
2148. 
1563. 
1958. 
1730. 
1877. 
1498. 
1864. 
1725. 
1919. 
2112. 
1870. 
1656. 
1883. 
1704. 
1533. 
1770. 
1728. 
•2057. 
1965. 
2076. 
19 M. 
1960. 
2002. 
1792. 
1797. 
1822. 
1532. 
2146. 
1544. 
17S9. 
2Ul. 
1742. 
2009. 
2189. 



Home. Date qf Election. 

Reuleaux, F Feb'y 2, 1877, 

RfiyiLLE, Albert Dec. 17, 1886, 

Richardson, Bkn. Ward . . . April 17, 18S3, 

Riley, Charles V April 21, 1876, 

Robins, James W ....... April 21, 1882, 

Rogers, Fairxan Jaa'y 16, 1857, 

Rogers, Robert W Feb'y 21, 1890, 

Rogers, WilllamB.,Jr .... April 16, 1880, 

R6HRIG, F. L. O April 18, 1862, 

Rollett, Hermann Oct. 16. 1885. 

Rood, Ogden N April 16, 1880. 

ROSNY, DE, LtON July 21, 1882, 

Rossi, Giovanni Battista. . . . April 18, 1873, 

Rosengarten, Joseph G Oct. 16, 1891, 

Rothermel, Peter F Jan'y 17, 1873, 

ROTHROCK, Joseph T April 20, 1877, 

Ruschenberger, Wm. S. W.. . . Oct. 19, 1819, 

RUTIMETER, Carl L Jau'y 15, 1869, 

Ryder, John A Dec. 17, 1886, 

S 

Sadtler, S.vmubl Philii- .... Oct. 16, 1874, 

Sajous, Charles E Feb'y 17, 1888, 

Sandbkrger, Fridolin ... . April 20, 1866, 

Sargent, Charles Si'kague . . April 21, 1882. 

Saussure, Henri de April 18, 1873, 

Schorlemmer, C Oct. 18, 1878, 

Schott, Charles Anthon y . . . April 17, 1863, 

SCHURZ, Carl Sept. 20, 1878. 

ScLATER, Philup Lutlev. . . . April 18, 1873, 

Scott, Lewis A Oct. 15, 1880, 

Scott, W. B Dec. 17, 1886, 

ScuDDER, Samuel Hubbard. . . Sept. 20, 1878, 

Seidensticker, Oswald Jan'y 21, 1870, 

Seiler, Carl April 18. 1879, 

Sellers, Coleman ...... July lu. 1872, 

Sellers, William April L5, 1864, 

Selwyn, Alfred li. C Oct. 16. 1874, 

Selys, de, Lonuchamps. .... April 18, 1873, 

Seiigi, Giuseppe Oct. 16, 1885, 

SfeVE de Bar, Edouard July 21, 1882, 

Sharp, Benja.min May 21, 1886, 

Sharplr?, Philip Price .... Oct. 21, 1881, 

SHARPLE.S, Stephen Paschall. . April 21, 1882, 

Sharpless, Isaac Jan'y is, 1884, 

Sheppaud, Furman Oct. 15, 1875, 

Sherwood, Andrew Oct. 15, 1S75, 

Shields, Charles W Feb'y 2, 1S77, 

Shiiu, Carl April 15, IWl, 

Smith, Edgak F Oct. 21, 1887, 

Smith, GoLDwiN Jan'y 20, 1S6.'). 

Smith, Stephen Oct. 15, 1875, 

Smyth. Albert II May 20, 1887, 

Snowden, a. Loudon Oct. 17, 1873, 

Snyder, Monroe B Jan'y 18,1884, 

Spangler, Henry W May 15, 1891, 



Present Address. 

Berlin, Prussia. 
Paris, France. 
London, Enj^laud. 
Washington. D. C. 
Philadelphia. 
Newport, R. I. 
Carlisle, Pa. 
Philadelphia. 
Los Angeles. Cal. 
Vienna, Austria. 
New York, N. Y. 
Paris, France. 
Rome, Italy. 
Philadelphia. 
Limerick P. O., Pa. 
Philadelphia. 

Basel, Switzerland. 
Philadelphia. 



Philadelphia. 
Paris, France. 
Wiirtzburg, Bavaria. 
Brookline, Mass. 
Geneva, Switzerland. 
Manchester, England. 
Washington, D. C. 

London, England. 
Philadelphia. 
Princeton, N. J. 
Cambridge, Mass. 
Philadelphia. 



Montreal, Canada. 
Lii^KC, Belgium. 
Rome, Italy. 
Ramsgate, England. 
Philadelphia. 
West Chester, Pa. 
Boston. Mass. 
Haverford, Pa. 
Philadelphia. 
Mansfield, Pa. 
Princeton, N. J. 
Straiiburg, Germany. (?) 
Philadelphia. 

New York, N. Y. 
Philadelphia. 
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Name. Date qf 

1720. Spofpord, a. R. Jan'y 

1919. Stallo, John B Oct. 

1448. Steknstrup, J. J. S Jan'y 

1990. Stevens, Walter LeConte . . . Jan'y 

1840. Stevenson, John James April 

2168. Stokes, George G Dec. 

1834. Strawbridoe, George Feb'y 

1559. Strong, William Jan'y 

1820. Stuart, George Feb'y; 

2193. Stubbs, Wiluam May 

2093. Stder, Dionys May 

2091. SuEss, Edward May 

2023. Syle, E. W July 

1814. Sylvester, J.J July ■ 

2092. SzoMBATHY, JosEF May 

T 

1786. Tatham, Wiluam P April 

1846. Taylor. William B Oct. 

2098. Temple, Richard Carnac . . . May 

2006. Thomas, Allen C Jan'y 

1807. Thomson, Elihu April 

1993. Thompson. Heber S Jan'y 

1726. Thompson, Henry April 

1755. Thompson, Robert Ellis .... April 

1754. Thomson, Frank April 

1723. Thomson, Wiluam April 

1909. Thomson, Wiluam April 

1530. Thury, a April 

1688. Tilghman, Benjamin C July 

1233. Tilghman, Richard A April 

1657. Tilghman. Wiluam M Jan'y 

2176. Timmins, Samuel Feb. 

2123. ToPiNARD. Paul Dec. 

2065. TOPPAN, Robert Noxon Feb'y 

1597. TowNSEND, Joseph B Jan'y 

1955. Townsend, Washington .... Jan'y 

1691. Trowbridge, Wiluam P . . . . Jan'y 

2024. Trumbull, Henry Clay .... July 

1973. Tschermak, Gustap Oct. 

1983. TuRRETTiNi, Theodore Dec. 

2166. Tuttle, David K Oct. 

2163. Tyler, Lyon G Oct. 

1529. TUNNER, Peter April 

1602. Tyndall, John April 

2138. Tyson, James May 

TJ 

2185. Unwin, Wiluam C Dec. 

2000. Vaux, Richard Jan'y 

2045. Vere, de, Scheele M Oct 

1475. ViRCHOW, Rudolph Oct. 

1646. Vogt, Carl Oct. 

2115. Von Meltzel, Hugo Dec. 

1670. VosE, George Leonard Oct. 

2186. VoesioN, Louis Dec. 



Electiw. 

17, 1878, 
21, 1881, 

17, 1862, 

18, 1884, 
20, 1877, 

20, 1889. 
2, 1877, 

19, 1866, 
2, 1877, 

15, 1891, 

21, 1886, 
21, 1880, 

18, 1884, 

20, 1877, 

21, 1886, 

16, 1875, 

19, 1877, 
21, 1886, 
18, 1884, 
21, 1876, 
18, 1881, 

18, 1873, 
17, 1874, 

17, 1874, 

18, 1873, 
16, 1880, 

15, 1864, 
21, 1871, 

16, 1847, 
21, 1870, 
21, 1890, 

17, 1886, 

19, 1886, 

17, 1868, 
'JO, 18S2, 

19, 1872, 

18, 1881, 

20, 1882, 

19, 1890, 
18, 1889, 
18, 1889. 
15, imi, 
17, 1868, 

20, 1887, 



Prttent AdAreu. 

Washington, D. C. 
Cincinnati, O. 
Copenhagen, Denmark. 
Troy, N. Y. 
New York, N. Y. 
London, England. 
Philadelphia. 
Washington, D. C. 
Philadelphia. 
Oxford, England. 
Vienna, Austria. 

Philadelphia. 
Oxford, England. 
Vienna, Austria. 

Philadelphia. 
Washington, D. C. 
Upper Burmah, India. 
Haverford, Pa. 
Swampscott, Mass. 
Pottsville, Pa. 
London, England. 
Philadelphia. 

London, England. 
Philadelphia. 
Geneva, Switzerland. 
Philadelphia. 



Arley, near Coventry, Eng. 
Paris, France. 
Cambridge, Mass. 
Philadelphia. 
West Chester, Pa. 
New York, N. Y. 
Philadelphia. 
Vienna, Austria. 
Geneva, Switzerland. 
Philadelphia. 
Williamsburg, Va. 
Lcoben, Austria. 
London, England. 
Philadelphia. 



19, 1890, Loudon, England. 

18, 1884, Philadelphia. 

16, 1885, University of Virginia, Va. 

17, 18C2, Berlin, Pni.ssia. 

15, 18r.9, Geneva, Switzerland. 

17, 1&S6, Koloszvar, Hungary. 

21, 1870, Boston, Mass. 

19, 1890, Philadelphia, 
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Name. Dale of Election, 

2034. Wagner, Samuel Jan'y 16, 1885, 

1748. Wahl, Willlam H Jan'y 16, 1874, 

1724. Wallace, Alfred R April 18, 1873, 

2156. Ward, Lebter F May 17, 1889, 

•2033. Weil, Edward Henry Jan'y 16, 188'>, 

2028. Weisbach, Albin Jan'y 16, 1885, 

1639. Wharton, Joseph April 16, 1889, 

1G37. White, Andrew D April 16, 1869, 

1848. White, Israel C Jan'y 18, 1878, 

1487. Whitney, Josiah D wight . . . Jan'y 16, 1863. 

1502. Whitney, Willlam Dwioht. . . April 17, 1853, 

1863. Wilder, Burt Green May 3, 1878, 

2151. Williams, Talcott May 18, 1888, 

2178. Willis, Henry Feb'y 21, 1890, 

2150. Wilson, Edmund B Feb'y 17, 1888, 

•3)41. Wilson, James C Jan'y 16, 1885, 

1747. Wilson, Joseph M Jan'y 16, 1874, 

2137. Wilson, Wilijam Powell . . . May '20, 1887, 

1896. Winthrop, Robert C Jan'y 16, 1880, 

2140. Wireman, IIenuv D May 20, 18S7. 

1661. WisTEu, Owen Jones April 20, 1S86, 

1881 Wood, Richard April 18, 1879, 

1702. Woodward, Henry July 17. 1874, 

1751. WooTTEN, J. E Jan'y 16, 1874. 

l&>4. WoRMLEY, THEfjDORE G Jan'y 18, 1878, 

1932. Worts, Charles Stewart. . . Jan'y 21, 1881, 

2001. Wyckoff. a. B Feb'y 19, 1886, 



Present Addrest. 
Philadelphia. 

Parkston, Dorset. England. 

Washington, D. C. 

Philadelphia. 

Freiburg, Saxony. 

Philadelphia. 

Ithaca, N. Y. 

Morguntown, W. Va. 

Cambridge, Mass. 

New Haven, Conn. 

Ithaca, N. Y. 

Phlladclphltu 
•I 

Bryn Mawr, P»i. 

Philadelphia, 
ti 

44 

Boston, Mass. 
Philadelphia. 

•I 

Ix>udon, England. 

Reading, Pa. 

Philadelphia. 
(I 

U. 8. Navy. 



1904. Yaknall. Ellis April 16, 1880, 

1759. YoUNO. CHAULIM AUGUSTUS. . . April 17, 1874, 



Philadelphia. 
Princeton, N. J. 



1'xne be iwnrdnl Ity (he Ste:ieiy tor t)>e ben osay ul real merit oa ■] 

' the ScicDCc and PhihuOpby of )uri<i)iTiKJnnce, and tu the pneparo' I 

tiun ol tlie ceililtcalt: to Ik granird Im the nDlliur ut any iuccesililL I 

/vtiriA, Coiupeillun Tut il>e fuitc »hiiU a(Ss lo tbcircssyn »Dtne 1 
uioftQ or uttae (aol iix iiroper iiame a( the auchnr, liowimr], and T 
when ihe emy in Jorortrded lo the Socieiy. ii sluU he accnrafanieil ] 
hy a u-aled ettvelopr eonuinini; within the prot":'' n*me orihcJ 
xuUior, and, on the ouKiic lhere<rf, the motto or name odo)i!cd f«t J 

thcomy. 

i^jt. AlA4liiieil mcKtlng o( the Society, la purauonce of thel 
I advcniKiDtnt, all eways rereircd tip lo tint lime shall be rcferredl 
10 a Commiltri; of Judges, to conml nr Svc [xnan^, wha shall br 1 
lelecird by the Siicitlj rtoin n oniiiictidD tiT ten prnun^ roatle by I 
the Slandtng Couimiuee au Ok Henry M PtiiUi|(t' I'hXe E^eay I 
fnnd. 

Jur£*. All amounts of inierot ttccruing and uiieipeodcd utij 

(Sch wkI evety occuian on which no pHr^ Khali be awdnled. stulll J 

htt coniidond ind token u nccretioni to the pciucipil of the »id| 

, niDd. 

SnvH/A. All cMayn nuy lie wnilci) in F.nglMi, PmirIi. Gcr-J 
man, Diih:h, ll^ilinn, Spanith or Catm ; biii. if any langu«||e| 
cxcrpt En);l»li, mosl he accompaniHi fay an En|!li*4i iraiislAlion J 
of llw same 

£igJUA. No treatite or najr ahalt lie ciiiiitetl lo (-ntiipete fnt Ihei 

,pri^ that has be^n already pubtndwd or printed, 'w for whlcl> Ufel 

author ba« received already any piiu. or prafli, or hotior, nf dpyj 

I natare whauoercf . 

/ffK/k. Alt mays mint Ik doarly and legibly wiUim OU oBll 
one side oF thu {uivr. 

Tittih. The literary pru(ierty uf such essays iihalt be ia tbeie I 
I aulhont ml^eci to the rij;bt nf (lie Soeli'ty tu publiisli Uie cruwi 
mayi h> Its rranuctions or Proceeding, 

£ftt*t>ilh. A Standing Coimnittce, to i!onsist of Ave memlwrl 1 

I appointed by the Prvsideni, tcid m tigiao, the Pieiident and (he J 

Trewircr of the Snciei>-, iihill mnlinmr in office iJnntie ilii- nleasurc T 



ftUuleiipentliuiTBft thcHoT 



Tile first ftriii la he nwafded by the Si*£itty wiit i 
ikt turn o/ime (ftoHsanJ dollars. Imvfvl )ii^d coin of tk 
United SlaUs cf America, and nil Irtalnei in camfxi 
ttoH therefor must 6l- in tlif pnssessha of the Sociti 



0^ Jtnintiur* irl»)1ia«-o noi iks y«i muiI Ui«lr pknidfn^hva 
Sodriy nHI amlrr k nmirhy ftuiloinf : otbinet lUv invferml, 

□P MuiiilierB wUI jilwM- ■■iBiiiiiiitliatieiiiif chHii||i nfaddranu 
cancf In iiunii. 

r A fttr MR or tlw Aoctotr'* TmnuMkMk. K«w SMw, UI4 1 
I 'XVn vub., liw, fBR be oliUlnvil Irom il>e LUmdHi. Prfcam.QT 
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